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Available with 
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Medihaler-EPI 
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suspended in inert, nontoxic aerosol vehicle. 
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contains 0.15 mg. epinephrine. 
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WHY ORANGE? 


liquid multivitamin formula 


is orange in color, aroma, and flavor 
because orange has specific meaning 
for children. From the time they first 
taste orange juice and later learn to 
enjoy orange-flavored drinks, orange ice, 
and orange candy, orange is a universal 
favorite—appealing, palatable, highly 
acceptable. 


PALADAC is a 9-vitamin formula that is even- 
flowing, readily miscible, if desired, with 
milk, fruit juice, or other foods, and is stable, 
requiring no refrigeration. 


Each 4-cc. teaspoonful of paapac supplies: 

Vitamin A 5,000 units 
Vitamin B, (thiamine hydrochloride) 

Vitamin B, (riboflavin) 

Nicotinamide (niacinamide) 

Vitamin B, (pyridoxine hydrochloride) 

Pantothenic acid (as the sodium salt) 

Vitamin (crystalline) 

Vitamin C (ascorbic acid) 

Vitamin D 
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Instructions to Contributors 


Articles, book reviews, and other materials for publication should be addressed to the Chief 
Editor. Articles are accepted for publication on condition that they are contributed solely to this 


journal. 


An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a 1l-inch margin at 


each edge. Another carbon copy should be retained by the author. 


The main title of an article may not contain more than eighty characters and spaces; a 
subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 
connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 
duced in scale unless portions to be cropped are indicated by the author. The author should 
submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 
are to be emphasized circled, as a guide to the photoengraver. 

Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reproduc- 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author’s name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 
must have descriptive legends, grouped on a separate sheet. Tables must have captions. IL- 
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name of publisher, and year of publication. 
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Why should you recommend 
Ivory Snow 


for baby’s wash ? 


. Because it’s as safe a soap as a mother can use . . . leaves 
iapers and baby clothes soft, gentle-clean . . . and free from irritat- 
ng deposits that can chafe tender skin! 

. Because it’s as practical for mother as it is safe for babhy— 
vory Snow gives a busy mother Ivory-safety in the efficient granu- 


ated form she needs for today’s washing machines! 


Only Ivory Snow Snow is Ivory-safe Wwory-Safe.. -Gronuloted fo. 


and granulated for machine efficiency. oe 
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MEYENBERG 
GOaT MILK 


A FIRST CHOICE FOR 
INFANTS ALLERGIC TO 
COW'S MILK! 


THERE'S NO 
SUBSTITUTE FOR 
REAL MILK! 


é vated 


GOAT 
MILE & 


OR INFANTS allergic to cow’s milk, Meyenberg Goat Milk is a medication 

of choice. Since the offending antigen in cow’s milk is usually lactalbumin, 

a species-specific protein, goat milk has frequently proven a practical and 
successful substitute for cow’s milk. Goat milk does not deprive the infant of the 
important and irreplaceable values of milk. 
Recent clinical findings indicate that the promiscuous use of milk-free substitutes 
is not without deleterious effects. Sensitivity to soy protein with cross sensitization 
to other legumes has been demonstrated.* In a ition, gastrointestinal disturb- 
ances with abnormal stools, diarrhea, sore buttocks, cramping and occasionally 
vomiting, have been reported following the ingestion of soy bean-containing 
preparations.** 
In light of this evidence, for infants allergic to cow’s milk, prescribe Meyenberg 
Goat Milk First. It is nutritionally equal to cow’s milk in protein, carbohydrates 
and fat. It contains no crude fibers or other extraneous material which may cause 
digestive upset. Meyenberg Goat Milk is rich in animal protein and accessory 
growth factors. Most important of all . .. it is not a milk substitute, but milk itself. 


Evaporated in 14 fluid oz. cans, powdered in 14 oz. cans. 
Serving the Medical Profession since 1934: 

JACKSON-MITCHELL Pharmaceuticals, Inc. 
10401-A Virginia Avenue, Culver City, California 


*Fries, J. H., Milk Allergy-Diagnostic Aspects and the Role of Milk Substitutes, J.A.M.A., Nov. 23, 1957 
**Ibid. 
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OF SCHOLASTIC AND BEHAVIOR PROBLEMS, 
in the HYPERKINETIC CHILD 


VISTARIL 


An effective adjuvant in the treatment of hyperkinesis 


DEPENDABLE PSYCHOTHERAPEUTIC POTENCY exerts a calming effect on the hyperactive, 
impulsive, destructive, aggressive, and difficult-to-manage traits of the hyperkinetic child. 

“It is especially valuable in helping to calm the so-called ‘hyperkinetic’ child who seems to be on a 
constant merry-go-round.”’ “This drug lessens tensions, relieves symptoms of disturbed autonomic 


function and calms hyperkinetic behavior. 


FREEDOM FROM MENTAL STAGNATION especially significant in the school child. 

“The relative freedom from side effects makes hydroxyzine quite valuable for anxious children and 
hyperkinetic children, especially those attending school, in whom drug-induced psychic impairment 
is undesirable.””* 


RECOMMENDED ORAL DOSAGE IN PEDIATRICS: under 6 years—50 mg. daily in divided doses; 
6 years and over — 50-100 mg. daily in divided doses. 

SUPPLY: Vistaril Capsules—25 mg., 50 mg., 100 mg.; Vistaril Parenteral Solution—10 cc. vials and 2 cc. 
Steraject® Cartridges, each cc. containing 25 mg. hydroxyzine (as the HC\). 

REFERENCES: |. Eisenberg, B. C.: Clinical Medicine 5:897-904 (July) 1958. 2. Ayd, F. J., Jr.: Med. Arts and 
Sciences 2:37, 1957. 3. Ayd, F. J., Jr.: New York State J. 57:10 (May) 1957. 
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DISC. 


MAKES THE DIFFERENCE! 


Now ... a new, clean, simple 
brace and shoe combination 
that's easier and more accurate 
for the doctor and shoe fitter. 
Brace attaches direct to the 
shoe, allows exact settings, disc 
is located in the proper spot 


ROTO-LOK INSERT | 
EMBOSSED PROTRACTOR 


to be most effective. Treatment 
starts almost immediately after 
birth, is painless, offers an ex- 
cellent shoe and brace combi- 


SABELs 


nation at low cost to the 
parent. 


Manufactured by SHOE 
R. J. POTVIN SHOE CO., BROCKTON, MASS. 


THE PEDIATRIC DEPARTMENT 
of 
MEMORIAL CENTER 
FOR CANCER AND ALLIED DISEASES 


announces that 
The annual comprehensive 
three day course in Pediatric Oncology 
for 


PEDIATRICIANS, 
GENERAL PRACTITIONERS, 
HEALTH OFFICERS 


will be held 
April 29, 30, and May 1, 1959 


Current developments and established methods in diag- 
nosis, differential diagnosis and management of benign and 
malignant tumors, Hodgkin's disease, leukemia and reticulo- 
endothelioses in childhood are included. 


CONTENT OF COURSE: Ward rounds, Seminars, Demon- 
strations, Examinations of children in Pediatric, Surgical, 
Chemotherapy, Radiotherapy Clinics. 


FACULTY: Twenty members of the Attending Staffs of 
Memorial Hospital and Sloan-Kettering Institute for Cancer 
Research. 


Class limited to 15 physicians. 


FOR INFORMATION ADDRESS: 
DIRECTOR, PEDIATRIC SERVICE 
MEMORIAL CENTER 
444 East 68th Street 
New York, New York 


FEE: $35.00 
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Jor infants... 


and growing children 


Tasty ‘Junket’ rennet- 
custards furnish more of 


the nutrients of fresh 
milk than typical cannec 


‘baby desserts’ 


RENNET POWDER 


makes fresh milk into 


rennet-custards 
—7 tempting flavors 


“JUNKET" Reg. U.S. Pat. Off. for rennet 
and other food products mfd. by Salada-Shirrift- Horsey Inc 


SO YOU CAN'T SLEEP? 
by P. H. Fluck 
8 pages, |5 cents 


SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. 
8 pages, 15 cents 

ROADS TO RELAXATION 

by Joseph L. Fetterman, M.D, 

4 pages, 10 cents 
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allergic rhinitis 
allergic dermatitis 
drug reactions 


DEXAMETHASONE 


to treat more patients more effective 


a new order of magnitude 


n anti-inflammatory potency in dosage reduction in avoidance of 
ew side effects in therapeutic effectiveness in therapeutic range 


osage: One 0.75 mg. tablet of DECADRON will usually re- Supplied: As 0.75 mg. and 0.5 mg. scored, pentagon-shaped 
lace one 4 mg. tablet of methylprednisolone or triamcino- tablets in bottles of 100 and 1000. 
bne, one 5 mg. tablet of prednisone or prednisolone, one 20 ©1958 Merck & Co., Inc. *DECADRON is a trademark of Merck & Co. 


mang. tablet of hydrocortisone, or one 25 mg. tablet of cortisone. Inc. 
Oo MERCK SHARP & DOHME 


bie to physicians on request. DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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dithiazanine iodide 


Specifically effective against 
pinworms and four other 
common parasites .. . 


Extremely well tolerated in recommended 
dosages. 


Dosage: 200 mg. t.i.d. (children 10 mg./ 
lb., not to exceed 600 mg. per day), for 
5 days in pinworm, giant roundworm 
and whipworm, and 10-14 days in thread- 
worm. If response to first course is 
incomplete, a second course of treatment 
usually controls infection. 
In hookworm—200 mg. t.i.d. and 2 Gm 
tetrachloroethylene (proportionately 
less of both in children), for 3 days; 
repeat course 10 days later. 
Supply: Abminthic Tablets (200 mg.), 
bottles of 100. 
References: 1. Miller, J.H., et al.: Am. J. Dig. 
Dis. 3:229-231, 1958. 2. Swartzwelder, J. C., et 
al.: A.M.A: Arch. Int. Med, 101:658-61, 1958. 
3. Frye, W. W., et al.: Am. J. Trop. Med. Hyg. 
6:890-893, 1957. 4. Swartzwelder, J. C., et al.: 
J.A.M.A. 165:2063-67, 1957. 
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Science for the world’s well-being 


PFIZER LABORATORIES 

Div. Chas. Pfizer & Co., Ine. 

630 Flushing Avenue, Brooklyn 6 
New York 


integrate 
your knowledge 
by reading these 
related specialty 


journals... 


| 
PATHOLOGY 


A. M. A. 
Archives 
of 
INDUSTRIAL 
HEALTH 


A. M. A. 
Archives of 
INTERNAL 
MEDICINE 


Designed to save 


A. M. A, 
Archives of 
DERMATOLOGY 


you hours of reading 
time through visual pres- 


entations.. . 


to provide you 


with timely tips every month... . 

to place useful information at your 
finger tips, leaving less information 
on your reference shelf. 


Write for subscriptions to: 
AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Ill. 
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Fluoridated Water May Be Unavailable... 
But Not The Benefits of Fluoridation! 


PROVIDE INDIVIDUAL, SYSTEMIC CONTROL 
OF DENTAL CARIES IN CHILDREN. 


Many physicians, dentists, schools and public health institutions 
are using KARIDIUM. KARIDIUM can provide the benefits of 
FLUORIDATION where it is unavailable. ..or where Fluoridé content of 
water supply is too low. 


For HOME FLUORIDATION, one tablet in a quart of water 
provides the recommended Fluoride Concentration:...one part per 
million. KARIDIUM tablets may also be dissolved in milk or fruit 
juices or taken as an aspirin. Administered to children and infants in 
the proper doses, KARIDIUM permits a precise, systemic source of 
fluoride for the prevention of dental caries. 


Each KARIDIUM Tablet yields | mg. fluoride ion, the 
optimal daily dosage for children. IMPORTANT: ONLY 
KARIDIUM uses sodium chloride as a vehicle which acts as 
an emetic before the toxic amount of tablets would be con- 
sumed. In the next few weeks all KARIDIUM Tablets will be 
identified with a "K" as pictured. 


aldy KARIDIUM IS SOLD ONLY ON PRESCRIPTION! 
+ Uy ; Samples, literature and various schedules (precisely com- 
puted for variables in age, individual water consumption, 
Fluoride content of water, climate, etc.) are available to 
% = physicians and dentists. Write to: 
¢ 
WORD 
THE LORVIC CORPORATION ST. LOUIS 12, MISSOURI, U. S. A. 


if 
a 
® 
& 4 
/ 
@ 4 
- 4 
| | 
a 
4 
5 
q 
13 


FOR PREVENTION OR MODIFICATION OF 


MEASLES 


SPECIFY 


GAMULIN* 


Passive immunity to measles, for at least three weeks, is usually pro- 
vided by a preventive dose of Gamulin (0.1 cc. per pound body weight) 
administered within six days after exposure. A smaller dose (0.02 cc. per 
pound) modifies the attack of measles—shortens the duration of acute 
illness and tends to prevent complications such as pneumonia, otitis 
media, and encephalitis. 


Specify Gamulin for measles prophylaxis and for any other condition in 
which gamma globulin is indicated: prevention or modification of infec- 
tious hepatitis and poliomyelitis, as well as therapy in conditions related 
to serum gamma globulin deficiency. 

in Gamulin, the major antibody-containing fraction of plasma is sepa- 
rated from other proteins by critically-controlled procedures which 
result in a gamma globulin concentration approximately 25 times that 
of normai human plasma. 


Gamulin is supplied in 2 cc. and 10 cc. vials. 


PITMAN-MOORE COMPANY 


a leader in biological research and one of the world's 
major producers of biologicals 
*T for Poliomyelitis Immune GI (PM CO. Bio, 172) 
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Oxygen Capacity and Affinity of Blood from 
Erythroblastotic Newborns 


I. Effects of Plasma Environment on Erythrocytes Containing Fetal or 


Adult Hemoglobin 


ABRAHAM ABRAHAMOV, M.D., Jerusalem, and CLEMENT A. SMITH, M.D., Boston 


Difference between the hemoglobins of 
the fetus and the adult was first demon- 
strated by Korber in 1866! and has been 
found in all species subsequently studied. 
Distinctions between the two hemoglobins 
have been demonstrated by several methods, 
particularly resistance to alkaline denatura- 
tion? chemical structure,* immunological 
properties,* behavior of monomolecular lay- 
ers,° and electrophoretic mobility.* 

The oxygen dissociation curves were first 
investigated by Huggett*? in 1927, who 
found that the curve of blood from the goat 
fetus “did not resemble the curves measured 
on the bloods of adults of other species, 
which might indicate the presence of an 
unusual form of hemoglobin.” Barcroft 
and his co-workers * (1934) studied the de- 
gree of inflection and the position of curves 
from fetal and maternal blood in the goat 
at weekly intervals in the later stages of 


pregnancy. The dissociation curve of fetal 


Submitted for publication Dec. 24, 1958. 

From the Boston Lying-in Hospital, the Chil- 
dren's Hospital, and the Department of Pediatrics, 
Harvard Medical School. 

This investigation was supported by the National 
Institute of Health (Dr. Abrahamov), and the 
Association for the Aid of Crippled Children. 

National Institute of Health Research Fellow in 
Hematology, Children’s Hospital; permanent ad- 
dress: Children’s Department, Hadassah-Univer- 
sity Hospital. Jerusalem. Israel (Dr. Abrahamov). 


blood not only lay to the left of that of 
maternal blood at all times, but also showed 
changes of shape as gestation progressed. 
Similar studies on the blood of the cow 
and its fetus were made by Roos and 
Romijn (1938). 

Bloods of the human newborn infant and 
mother were investigated by Eastman, 
Geiling, and DeLawder ™ in 1933, Leibson, 
Likhnitzky, and Sax™ in 1936, and Dar- 
ling, Smith, Asmussen, and Cohen ™ in 
1941. Results were found to be generally 
similar to those described for the blood in 
other species. 

Purified solutions of hemoglobin from 
the corpuscles of fetal and maternal goats 
were shown by McCarthy™ in 1943 to 
differ in their oxygen affinities in the same 
direction as characterized the fetal and ma- 
ternal blood, and perhaps to an even greater 
degree. Hill,“ Haurowitz,” and Mce- 
Carthy ™ all found that solutions of human 
fetal and maternal hemoglobin were unlike 
hemoglobins from every other species in- 
vestigated in that the dissociation curve for 
the human fetal hemoglobin solution was 
to the right of that for the maternal. It 
was subsequently reported by Allen, Wy- 
man, and Smith’® that the simultaneous 
dialysis of solutions of hemoglobin from 
the human mother and her newborn infant 
against the same limited volume of buffer 
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causes their previously different oxygen 
dissociation curves to become identical. 
These findings suggested to those authors 
that “reported differences in oxygen equi- 
libria of human fetal and maternal hemo- 
globin may result from difference in the 
environment of the hemoglobin  mole- 
cule.” 

The environment of the hemoglobin mole- 
cule in the erythrocyte must be primarily 
that enclosed by the cell membrane. But 
since the cell membrane is semipermeable, 
diffusible components of the plasma can 
also reach the hemoglobin and might affect 
its oxygen affinity. To test this possibility, 
the effect of neonatal plasma upon adult 
erythrocytes and the reverse were investi- 
gated in the study here reported. 


Procedures and Methods 


1. Ten newborn infants with 
hemolytic disease from Rh incompatibility were 
studied. Oxygen dissociation curves were deter- 
mined upon from the umbilical 
vein, or inferior vena cava, before exchange trans- 
within 12 hours after 


erythroblastotic 


blood obtained 
fusion, which was done 
birth. On each sample of blood, fetal hemoglobin “ 
and total hemoglobin“ determinations were made. 
All blood were male on 


oxygen measurements 


duplicate 1 ml. samples, according to the Van Slyke 
and Neil” method, after equilibration with oxygen 
at 10, 20, 30, 40, 50, 60, and 70 mm. Hg in 300 ml. 
tonometers, at constant pH and 40 mm. Hg pCOs, 
according to Henderson's method.”" Blood from 
the external jugular vein of the same infants was 
again examined at five to seven days after the 
exchange transfusion, for fetal hemoglobin per- 
total hemoglobin content, and oxygen 
Bloods from six normal adults served as 
controls (Table 1). 

2. A second study was undertaken on compati- 
from normal adults and 
normal newborn The red cells of 
adult were suspended in the plasma of one of the 


centage, 
affinity. 


ble bloods three three 


babies. each 
infants, and vice-versa, and the hematocrit ad- 
normal 
curves were determined as before, after incubation 


justed to levels. Oxygen dissociation 
of these mixtures for five to six hours at a tem- 
perature of 37 C. 

3. An observed reduction in the oxygen capac- 
ity of hemoglobin in erythroblastosis was investi- 
gated in the blood from the 10 erythroblastotic 
infants of Part 1, above, and in that from 15 nor- 
mal control infants. Oxygen capacity was deter- 
mined immediately after oxygenation. Special care 
was taken to warm blood samples to 37 C for at 
least one-half hour, since refrigeration tended to 
produce erroneously low oxygen capacity 


Results 


Table 1 summarizes the measurements 


from which the charts of Figure A were 


TaBLeE 1—O-xygen Uptake of Blood Samples from Ten Erythroblastotic Infants, 
Before and After Exchange Transfusion 


Per Cent Oxygen Saturation at pO: 


Infant 


coerce cr cre 


Fetal 
Hemoglobin 
70 Mm. He (% of Total) 


A — Before exchange transfusion. 
B — After exchange transfusion. 
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6.4 18.3 50.8 76.1 90.6 94.2 10.4 
10.3 36.4 50.1 79.5 87 93.2 94.5 79.5 
13 64 22.8 34.4 65 80.2 88.5 93.7 7.5 5 
IV 14.2 38,1 54.4 75.3 0.6 93.1 81.5 
10.2 244 48.5 67.5 80.3 8.1 
Vv 4.2 42.4 61.5 74.7 91 93.4 78.5 
; 62 24.1 48.5 69.4 85.4 92.3 6 “at 
VI 12.1 38.3 51.3 72.4 84.6 91.2 94.7 89 pi 
74 24 47.2 64.1 78.3 88.6 91.5 64 a 
; VII 14.2 40.3 67.4 79.5 84.6 90.5 78 
7.2 26.3 50.4 77.7 82.1 88.9 6.2 
vu 12.1 30.2 58.2 80.5 89.2 92.3 92.4 
7.2 26.3 4.1 63.7 82.5 90.2 8.1 
1x 14 38.1 66.3 81.2 86.1 90.8 84.3 
7.3 22.8 54.6 73.9 84.1 88.2 9.2 
x 1.1 46.4 71.3 84.3 91.5 4.1 92 
94 26.3 60.1 79.1 89.3 91.8 9.8 
Vo. 


OXYGEN CAPACITY OF BLOOD FROM NEWBORN 


* PETAL CELLS + ADULT PLagMA 
CELLS + FETAL 


20 30 40 


A, ranges of oxygen dissociation curves of blood 
from infants in Table 1. Clear space represents 
range of curves for infants before transfusion; 
shaded area, range of curves for infants after 
exchange. 

B, clear space outlines range of dissociation 
curve for corpuscles of newborn infants in adult 
plasma; shaded area, curves of adult cells in 
neonatal plasma (see Table 2). 


the 
change oxygen dissociation curves had the 


constructed. In all 10 cases, preex- 
expected position of normal newborn in- 
fants’ blood to the left of the curve from 
adult blood. All the oxygen dissociation 
curves obtained five to seven days after 
exchange transfusion, when the hemoglobin 
was largely adult type, had shifted to the 
right into the range normal for adult blood. 


Table 2 and Figure B show the data and 
oxygen dissociation curves obtained from 
adult erythrocytes suspended in plasma of 
normal newborn infants as compared with 
the oxygen dissociation curves from red 
cells of the infants suspended in plasma of 
the adults. The red cells (newborn and 
adult) retain their characteristic oxygen 
dissociation curves in either plasma envi- 
ronment. 

Data of Table 3 were collected because of 
the observation, not previously reported, 
that blood from the erythroblastotic infants 
before exchange appeared to have lower 
oxygen capacity than would be expected 
from hemoglobin concentration. The co- 
efficient of Hiifner ee, nor- 
mally 1.34 ml. O2z/gm., had a mean value of 
1.337 in the 15 normal newborn infants, 
as compared with one of 1.142 in the 10 
erythroblastotic infants, with no overlap of 
results from the two groups. 


Comment 

The data of Table 1 admittedly do not 
describe the effect of an actual fetal plasma 
environment upon the oxygen affinity of 
erythrocytes containing fetal hemoglobin. 
None of the blood specimens were obtained 
before the moment of birth. Nevertheless, 
there is no evidence that the plasma changes 
significantly within minutes, or even a few 
hours, postnatally, so the evidence from the 
first specimens presumably applies to the 
fetal situation. For investigating the effect 
of neonatal plasma on erythrocytes contain- 
ing adult hemoglobin, an interval of five 
to seven days was selected as being long 


TABLE 2—Oxygen Uptake of Cell Suspensions Prepared in Vitro 


Per Cent Oxygen Saturation at pO; 


Suspension No. 
a4 


3. J 


Heb. 
(Gm. %) 


O, Capacity 
(Vol. %) 


Fetal Heb 
6mm. Hg (% of Total) 


91.3 14.6 
17.3 
15.1 
13.8 
14.3 
16.1 


A—Cells from blood of adult, suspended in plasma from newborn infant. 
B—Cells from blood of newborn infant suspended in plasma from adult. 
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9.2 24.1 60.5 75.4 87.3 
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TABLE 3.—Osxygen Capacity per Gram Hemoglobin 
(Hiifner’s Coefficient) in Cells of Normal 
Infants and Those with Erythroblastosis 


Blood 

from A 
Normal Oxygen B Hifner’s Average 
Newborn Capacity Hemoglobin Coefficient Hiifner’s 
Infant No. (Vol. %) (Gm. %) (A/B) Coefficient 


Exchange 
Trans- 
fusion 

from 

Erythro- 

blastotic 

Newborn 

Infant No. 


I 

I 
II 
IV 
VI 
Vil 


enough for the plasma to resume its usual 
neonatal characteristics after exchange 
transfusion. Graham and his colleagues ** 
have shown this readjustment to require 
only a few hours. 

The ideal experimental design in which 
“adult” cells are substituted for “fetal” 
ones before birth is unlikely to become 
available. But it seems reasonably well 
demonstrated that, if the hemoglobin within 
adult cells is the basic determinant of oxy- 
gen affinity (as is usually assumed), this 
property is not altered by the plasma envi- 
ronment of neonatal life. The data pre- 
sented in Figure B give no indication that 
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erythrocytes containing fetal hemoglobin 
require a fetal plasma environment for their 
characteristic oxygen dissociation curve. 
This in no way denies the effects of plasma 
pH, COs, and the other factors normally 
shifting the dissociation curve of blood of 
adults or infants.** 

The fact that substitution of “adult” 
erythrocytes shifts the newborn infant's 
characteristically “fetal” oxygen affinity to 
the right is of interest in view of the well- 
documented safety of exchange transfusion 
for erythroblastosis or hyperbilirubinemia. 
The “fetal” oxygen dissociation curve is 
therefore not a requisite for neonatal life, 
whatever its previous advantages. 

The data of Table 3 suggest that ex- 
change transfusion removes cells whose 
hemoglobin has a lower Oz-carrying capacity 
than that of the cells introduced. This 
would appear to be true whether adult or 
infant erythrocytes were introduced, for in 
the present study, the reduction of Hiifner’s 
coefficient in neonatal blood reported by 
Swierezewski and Minkowski** was not 
encountered. The 15% to 31% reduction 
of oxygen capacity found in the blood of 
erythroblastotic infants raised questions as 
to possible effects of antibody coating upon 
the cells. Investigations of that problem are 
presented in another paper.*® 


Summary and Conclusions 


Erythrocytes from adult blood were 
shown to retain their characteristic oxygen 
dissociation curves in the plasma of the 
newborn infant, whether introduced by ex- 
change transfusion in vivo or added to 
infant’s plasma in vitro. Red cells from 
newborn infants suspended in plasma from 
adults retained the oxygen affinity of fetal 
or neonatal blood, as shown by dissociation 
curves to the left of that of adult blood. 
There is no evidence that these qualitative 
effects are clinically significant. However, 
the hemoglobin of newborn infants with 
Rh-incompatibility, in erythrocytes coated 
with “blocking” antibodies, has been shown 
to be reduced by 15%-31% in oxygen- 
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15.60 14.2 1.09 re 
21.80 16.4 1.21 
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12.85 12.6 1.02 
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IX 14.86 12.2 1.21 
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carrying capacity. This quantitative defi- 


ciency might well be considered in decisions 
as to exchange transfusion therapy, with 
normal cells of higher oxygen capacity. 


221 Longwood Ave. (15) (Dr. Smith). 


REFERENCES 


1. Von Korber, F.: Uber die ungleiche Resistenz 
des Blutfarbstoffs verschiedener Thiere gegen 
zersetsende Reagentien, Ztschr. Biol. 24:318, 1886. 

2. Brinkman, R.; Wildschut, A., and Witter- 
mans, A.: On Occurrence of 2 Kinds of Haemo- 
globin in Normal Human Blood, J. Physiol. 80: 
377-387, 1934. 

3. Porter, R. R., and Sanger, F.: Free Amino 
Groups of Haemoglobins, Biochem. J]. 42 :287-294, 
1948 

4. Chernoff, A. I.: Immunologic Studies of 
Fetal Hemoglobin, J. Lab. & Clin. Med. 40:787, 
1952. 

5. Jonxis, J. H. P.: On the Spreading of Dif- 
ferent Hemoglobins, Muscle Hemoglobins, and 
Cytochrome, Biochem. ]. 33:1743, 1939. 

6. Andersch, M. A.; Wilson, 'D. A., and Menten, 
M. L.: Sedimentation Constants and Electro- 
phoretic Mobilities of Adult and Fetal Carbonyl- 
hemoglobin, J. Biol. Chem. 153 :301-305, 1944. 

7. Huggett, A. St. G.: Fetal Blood Gas Ten- 
sions and Gas Transfusions Through the Placenta 
of the Goat, J. Physiol. 62 :373-384, 1927. 

8. Barcroft, T.; Flexner, L. B.; Herkel, W.; 
McCarthy, E. F., and McClurkin, T.: Conditions 
of Fetal Respiration in the Goat, J. Physiol. 83: 
192-214, 1934. 

9. Roos, T., and Romijn, C.: Some Conditions 
of Fetal Respirations in the Cow, J. Physiol. 92: 
249-267, 1938. 

10. Eastman, N. J.; Geiling, E. M. K., and 
DeLawder, A. M.: Researches on Prenatal Life, 
Bull. Johns Hopkins Hosp. 53 :246, 1933. 

11. Leibson, R. G.; Likhnitzky, I. I, and Sax, 
M. G.: Oxygen Transport of the Foetal and 
Maternal Blood During Pregnancy, J. Physiol. 87: 
97-112, 1936. 

12. Darling, R. C.; Smith, C. A.; Asmussen, E., 
and Cohen, F. M.: Some Properties of Human 
Fetal and Maternal Blood, J. Clin. Invest. 20:739- 
742, 1941. 


Abrahamov—S mith 


13. McCarthy, E. F.: A Comparison of Fetal 
and Maternal Hemoglobin in the Goat, J. Physiol 
102 :55, 1943. 

14. Hill, R., and Wolvekamp, H. P.: The Oxy- 
gen Dissociation Curve of Haemoglobin in Dilute 
Solution, Proc. Roy. Soc. London s. B., 120:484- 
495, 1936. 

15. Haurowitz, F.: Die Hamoglobine des 
Menschen, Ztschr. physiol. Chem. 232:125-145, 
1935. 

16. Allen, D. W.; Wyman, J., Jr, and Smith, 
C. A.: The Oxygen Equilibrium of Fetal and 
Adult Human Hemoglobin, |. Biol. Chem. 203 :81- 
87, 1953. 

17. Singer, K.; Chernoff, A. I., and Singer, L 
Studies on Abnormal Hemoglobins: Their Dem- 
onstration in Sickle Cell Anemia and Other 
Hematological Disorders by Means of Alkali De- 
naturation, Blood 6:413-428, 1951. 

18. Evelyn, K. A., and Malloy, H. T.: Micro- 
determination of Oxyhemoglobin, Methemoglobin, 
and Sulfhemoglobin in a Single Sample of Blood, 
J. Biol. Chem. 126 :655-662, 1938 

19. Van Slyke, D. D., and Neil, F. M.: The 
Determination of Gases in Blood and Other 
Solutions by Vacuum Extraction and Manometric 
Measurements: I, J. Biol. Chem. 61 :523-573, 1924 

20. Dill, D. B.; Graybiel, A.; Hurtado, A., and 
Taquini, A. C.: Der Gasaustausch in den Lungen 
im Alter, Ztschr. Altersforsch. 1:20-33, 1940. 

21. Consolazio, C. F.; Johnson, R. E., and 
Marek, E.: Metabolic Methods: Clinical Pro- 
cedures in the Study of Metabolic Functions, St 
Louis, The C. V. Mosby Company, 1951 

22. Graham, B. D., and Heyn, R. M.: Acid- 
Base Homeostasis During Exchange Transfusion 
of Newborn Infants with Preserved Blood, Pediat- 
rics 15:241-247, 1955. 

23. Beer, R.; Bartels, H., and Raczkowski, 
H. A.: Die Sauerstoffdissoziationskurve des 
fetalen Blutes und der Gasaustausch in der mensch- 
lichen Placenta, Arch. ges. Physiol. 260 :306- 
319, 1955 

24. Swierczewski, E., and Minkowski, A Le 
pouvoir oxyphorique de sang arteriel foetal, Etudes 
néonatal. 5:11-17, 1956. 

25. Abrahamov, A., and Diamond, L. K Re 
duction of Oxygen-Carrying Capacity of Rh 
Positive Erythrocytes Coated with Anti-D 
Antibodies, A.M.A. J. Dis. Child, this issue, 
p. 380 


19/379 


te 
j 
| 
#5 
= 
q 
= 
4 
be a 
2 
+4 
iy 
nd 
| 


Reduction of Oxygen-Carrying Capacity of Rh-Postive 
Erythrocytes Coated with Anti-D Antibodies 


ABRAHAM ABRAHAMOV, M.D., Jerusaiem, and LOUIS K. DIAMOND, M.D., Boston 


The anti-Rh antibody first found in hu- 
man serum was an agglutinin active, like 
other agglutinins, against erythrocytes sus- 
pended in saline, but, unlike most other 
blood group antibodies, more active at 37 C, 
than at lower temperatures. It can be 
absorbed by red cells and eluted from them, 
and apart from the complicated specificities 
involved, does not differ particularly from 
other antibodies.’ 

In addition to the saline agglutinin, there 
is a type of antibody incapable of aggluti- 
nating erythrocytes suspended in saline, but 
combining with cells containing the proper 
receptor, and thus rendering them insus- 
ceptible to agglutination by the ordinary 
saline agglutinins. These antibodies were 
therefore first referred to as “blocking” 
or “coating” antibodies. The presence of 
anti-Rh antibodies on the red cells somehow 
causes them to be removed from the circu- 
lation and destroyed earlier than normally.* 
The red cells appear normal in the test tube, 
and even on microscopic examination, Their 
osmotic fragility is not significantly altered. 
They are not agglutinated in their own 
plasma in the newborn, nor do they show 
any abnormal tendency to spontaneous 


lysis.* 
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In previous work * it was found that the 
blood of newborn infants with erythro- 
blastosis due to Rh incompatibility has a 
significant reduction of the oxygen-carrying 
capacity expected from its hemoglobin con- 
centration. This suggested another and 
previously unsuspected effect of blocking 
antibodies upon the red cells. The present 
study of the effect of anti-D serum on the 
oxygen-carrying capacity of Rh-positive 
red cells was therefore undertaken. 


Methods and Material 


Thirty Group O, Rh-positive blood samples were 
obtained. One-half of each sample was used as a 
control, The plasma.of the other half was re- 
moved and the erythrocytes washed and suspended 
in their original proportions in standard anti-D 
serum. These cell suspensions were then held at 
37 C or at 4 C, for different periods of time, 
between 1 and 24 hours, after which oxygen 
capacity,” total hemoglobin,’ direct Coombs test, 
oxygen capacity 

Hg gem.% 
measured. As controls, three Group O, Rh-negative 


blood samples, treated in the same manner as the 
above-mentioned, were examined in order to ex- 
clude any nonspecific effect of the anti-D serum 


and the Hufner’s coefficient, , were 


In 12 of the cases listed in Table 1, the blood 
was divided into four equal parts. In part one 
(A) the blood was incubated in its own plasma, 
at 37 C, for 24 hours; in part two (B) the red 
cells were incubated at 37 C with anti-D serum for 
24 hours; in part three (C) the red cells were 
incubated at 4 C for 24 hours in their own plasma; 
and in part four (D) the red cells were incubated 
at 4 C with anti-D serum for 24 hours. Oxygen 
capacity, total hemoglobin, direct Coombs test, and 
Hiner coefficient were measured in each of them 


Results 


The data summarized in Table 1 show 
that Group O, Rh-positive red cells, incu- 
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Difference in 
Hiifner’s 
Incubation Hiafner’s Coefficient 
Period, Hr. Temp. Capacity Hgb, Gm. % Coefficient Average 


19.02 14.2 
17.54 13.6 
19.019 14.3 
18.957 14.2 
16.016 14.3 
14.1 
13.6 
13.8 
15.2 
15.1 
14.2 
14.1 


1 
1 
4 
4 
4 
4 
6 
6 
6 
6 
8 
8 


0 
Hemolysed 
0 


+ 
0 
+ 
0 
+ 


A=Controls. 
B= Rh-positive cells treated with anti-D serum for varying periods of time. 
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REDUCTION OF OXYGEN-CARRYING CAPACITY es 
a TABLE 1—O-xygen-Carrying Capacity of Rh-Positive Red Cells Incubated at 37 © ; 
with Anti-D Serum 4 
Case No. 
43 
a 0 1.33 
ef B + 1.29 = 
of A 0 1.33 
A 0 1.12 
\B + 1.13 
a6 B + 1.29 a 
5 A 1.35 
al A 0 1.18 
5 fa 0 20.672 15.2 1.36 4 
"|B + 20.2384 15.1 1.34 
al 4 0 20.150 15.5 1.30 _ 
B + 20.436 15.6 1.31 
A 10 0 14.91 14.2 1.05 4 
~~ B 10 37 + 12.249 M41 0.89 = 
A 10 37 0 20.687 15.1 1.37 
10 37 + 20.250 15.0 1.35 > 
A 10 37 16.819 13.9 1.21 
NB 10 37 + 16.501 13.9 1.19 : 
12 37 0 17.04 14.2 1.20 
f B 12 37 + 14.10 14.1 1.00 Ba” 
12 37 0 17.514 13.9 1.26 
B 12 37 + 15.012 13.9 1.08 
‘A A 12 37 0 19.517 14.5 1.346 | Pee 
B 12 37 + 18.270 14.5 1.26 
16 37 0 17.68 13.6 1.30 
B 16 37 + 16.235 13.5 1.21 
A 16 37 0 20.46 15.5 1.32 
ty | B 16 37 + 18.72 15.6 1.20 
A 18 37 0 18.414 13.5 1.364 
18 37 + 15.344 13.7 1.12 
i A 18 37 0 19.405 43 1.35 = 
1s 37 + 17.040 14.2 1.20 man 
Se wo A 18 37 0 18.169 13.6 1.336 Af 
\ B 18 37 15.093 13.5 1.118 
A 2 37 0 19.14 45 1.32 
5 B 21 37 + 16.06 14.6 1.10 
21 37 19.305 43 1.35 
, \ B 21 37 Hemolysed P 
‘ A 21 37 0 19.710 14.6 1.35 
21 37 + 16.965 14.5 
5 A 24 37 0 18.078 13.8 1.31 
B 37 + 16.779 4.1 1.19 
‘a ol A 24 37 0 17.415 13.5 1.20 
B 37 + 14.706 13.7 1.08 
24 37 0 19.458 14.7 1.38 
B 37 + 15.301 43 1.07 
37 0 19.0385 41 1.35 
4 37 + 15.104 14.2 1.07 
A 2 37 18.153 M1 1.33 
on) A 2 37 19.430 14.5 134 
A 24 37 20.55 15 1.37 
fA 24 37 20.25 15 1.35 
q B 24 37 10.85 15 0.73 J 
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bated at 37 C with anti-D serum, retained 
their normal oxygen-carrying capacity for 
about 12 hours. Longer incubation was 
associated with a significant and progressive 
reduction of oxygen-carrying capacity. No 
such changes occurred in any of the control 
samples incubated without the addition of 
anti-D serum. The average reduction of 
Hiifner’s coefficient at 12 hours incubation 
was 11%, at 16 hours 10.59%, at 18 hours 
20.4%, at 21 hours 21%, and at 24 hours 
31.8%. The anti-D serum had no effect 
whatsoever on the oxygen capacity and 
Hifner’s coefficient of 0, Rh-positive red 
cells when the suspensions were held at 4 C 
for periods between 1 and 24 hours 
(Table 2). 

Direct Coombs test was positive in all 
Rh-positive red cells within one hour after 
their suspension in anti-D serum, regardless 
of the temperature at which they were incu- 
bated. Cells from three Rh-negative bloods, 


Capacity of 
Rh-Positive Red Cells Suspended in 
ec 


Anti-D Serum at 


Hiifner’s 
Coefficient 


Gm. % 


Coombs Or 
Test Capacity 


Case 


19.317 
19.312 
18.705 
18.801 
18.480 
18.471 
19.376 


A=Controls. 
B= Rh-positive red cells incubated at 4 C for 24 hours with 


anti-D serum. 
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TABLE 3.—O-xygen-Carrying Capacity of 
Rh-Negative Red Cells in Three Cases 


Hiifner’s 
Coefficient 


Hgb, 
Capacity Gm. % 


15.1 
15.2 
5.1 
15.2 
14.6 
14.6 


A=Control. 
B=Rh-negative cells incubated for 24 hours with anti-D 
serum. 


suspended in anti-D serum and incubated 
for 24 hours at 37 C showed no reduction 
of oxygen capacity as indicated in Table 3. 

Three cases of the twelve tested are given 
in Table 4 as representative of the whole 
group. 

In parts A, C, and D, there was no 
change in oxygen capacity, while in part B 
there was a significant reduction in the 
oxygen capacity (Table 4). 


TABLE 4—Osygen-Carrying Capacity of 
Rh-Positive Red Cells in Three 
Representative Cases Tested 

Under Various Conditions 


Hiifner’s 
Coefficient 


Hgb, 
Gm. % 


Oxygen 
Capacity 


Temp., Coombs 
Cc Test 


1.35 
1.07 


19.035 14.1 
15.194 14.2 
19.317 14.1 1.37 
19.312 14.2 1.36 
19.430 14.5 1.34 
17.545 14.5 1.21 
19.488 14.5 1.344 
19.444 14.5 1.341 
19.140 14.5 1.32 
16.060 14.6 1.10 
18.705 14.5 1.29 
18.801 14.6 1,285 


A= Red cells incubated at 37 C for 24 hours in their own plas- 
ma 

B= Red cells incubated at 37 C for 24 hours in anti-D serum. 
C= Red cells incubated at 4 C for 24 hours in their own plasma. 
D= Red cells incubated at 4 C for 24 hours in anti-D serum. 


Comment 


No reference to the phenomenon here 
described has been found in a search of 
the medical literature. The data obtained 
here are in keeping with the hypothesis that 
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Incubated with Anti-D-Serwm at 37 C 
Case Coombs ie 
ta JA 0 16.61 1.10 
B 0 17.48 1.15 
of A 0 16.63 1.10 
B 0 17.46 1.15 
A 0 19.564 1.34 
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— 
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Ja 14.5 1.29 No. # 
14.1 1.31 14 B 37 +- 
aa A 14.3 1.355 4 0 
18.886 14.2 1.330 \D 4 + 
A 17.955 13.5 1.330 {A 37 0 
B 17.947 13.7 1.310 24 37 + 
fa 17.816 13.6 1.31 i 4 0 
B 17.940 13.8 1.30 \D 4 + ty 
A 0 19.531 14.3 1.37 |A 37 0 
B 19.028 14.2 1.34 3 { 37 + 
A 18.360 13.6 1.350 4 0 
Ee \B 17.739 13.5 1.314 \D 4 + 
A 19.856 14.6 1.36 
B 18.850 14.5 1.30 
A 16.898 14.2 1.19 
af B 16.708 14.2 1.185 
B 16.497 1.17 
A 15.052 14.2 1.06 
B 14.664 14.1 1.04 
A 19.430 14.5 1.34 
B 19.285 14.5 1.33 
A 19.488 14.5 1.344 
B 19.444 14.5 1.341 
iz 


REDUCTION OF OXYGEN-CARRYING CAPACITY 


some action of anti-D antibodies on Rh- 
positive red cells is the cause of the reduc- 
tion of Os capacity and confirms the 
assumption of the previous study. The 
combination between antigen ( Rh-positive 
red cells) and antibody (anti-D) alone is 
insufficient to lower Oz capacity immedi- 
ately. Two additional factors are required : 
a temperature above a certain minimum, 
and a time interval of between 12 and 24 
hours. 

As to the specific action of the anti-D 
antibodies which might have caused reduc- 
tion of oxygen-carrying capacity of the 
cells, the following possibilities may be 
listed: (1) hemolysis; (2) agglutination; 
(3) change in membrane permeability; (4) 
change of metabolic or enzyme activity 
within the cells. 

Considering these in order: (1) Hemol- 
ysis was observed only twice in 33 prepara- 
(Table 1), and in those instances 
21 and 27), no measurements were 


tions 
(Nos. 
made. 
in the 
made on every blood, so this possibility was 
then excluded. (3) At the beginning, the 
actual coating of the erythrocytes, and thus 
diminishing the surface of the cell mem- 
brane was considered as a possible cause 
for decreasing the Oz capacity. This possi- 
bility was later discarded, because it was 
noted that when the Rh-positive red cells 
were treated with anti-D serum for less 
than 12 hours, though the erythrocytes were 
immediately coated with antibodies and the 
direct Coombs test was positive, there was 
no reduction of the Oz capacity. While the 
Rh-positive red cells that were treated with 
anti-D serum were being observed under 
the microscope it was noted that those 
treated for less than 12 hours retained their 
normal shape, while those treated from 12 
to 24 hours changed their shapes and at- 
tained different forms. Most of these eryth- 
rocytes were crenated; elliptoid 
forms were seen amongst them, and a few 
of them were shapeless. It was then as- 


(2) No agglutination was observed 
microscopic examination which was 
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sumed that the antibodies in some way dam- 
age the cell membrane, lower permeability 
to gases, and thus interfere with Oz, uptake. 
(4) Change or damage of the metabolic or 
enzymatic activity within the red cell by 
the anti-D serum was considered. No clue 
as to such effect was found. It is our in- 
tention to study this matter more thoroughly 
in the near future. 


Summary 


The effect of an anti-D serum on the 
oxygen-carrying capacity of 30 Rh-positive 
red cells was tested. A considerable reduc- 
tion of Oz capacity was found when the red 
cells were treated for more than 12 hours 
at a temperature of 37 C. No reduction of 
the Oz capacity was found when the eryth- 
rocytes were treated for less than 12 hours, 
or when incubated at a temperature of 4 C. 
The various possibilities for this effect are 
briefly discussed. 

300 Longwood Ave. (15) (Dr. Diamond) 
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Anuria Due to Bismuth Thioglycollate 


DONOUGH O'BRIEN, M.D., M.R.C.P., Denver 


Renal and hepatic damage in children 
following the administration of soluble 
bismuth compounds has been reported on 
a number of occasions (McClendon, 1941; 
Boyette, 1946; Barnett, 1947; Petersilge, 
1947; Weinstein, 1947; Karelitz and 
Freedman, 1951; Sterne et al., 1955); but, 
despite the possibility of these complications 
and the lack of evidence that these prepara- 
tions are of particular value in virus infec- 
tions of the mouth, sodium bismuth 
thioglycollate continues to be used in the 
treatment of herpetic stomatitis. The pur- 
pose of this report is to reaffirm the dangers 
associated with the administration of this 
drug, and to describe a severe electrolyte 
imbalance occurring in a case with anuria. 


Report of Case 


A 21-month-old girl was in good health until 
she developed a sore throat with some ulceration 
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of the mouth 10 days before her admission to the 
She was treated with an intramuscular 
injection of sodium bismuth thioglycollate contain- 
me. bismuth, and 26 hours later she 
became anuric. Between then and her admission 
to the hospital on the fourth day of anuria she 
received 60 ml. of milk orally, about 500 ml. of 
tap water as an enema, some of this being re- 
turned, and 500 ml. of a dextrose solution sub- 
cutaneously. During the fourth day of anuria she 
hecame somewhat drowsy and irritable, but at this 
time examination showed no evidence of dehydra- 
tion; the only positive physical findings consisted 
of a few herpes-like ulcers in the mouth and a 
small area of induration at the site of the bismuth 


hospital. 


ing 5.2 of 


injection. 

On admission to the hospital her caloric and in- 
sensible water needs were supplied by a mixture 
containing 40% dextrose, and 10% salt-free butter 
oil emulsified with lecithin to which electrolytes 
were added as required to replace urinary loss and 
to adjust the serum levels. The essentials of this 
regimen, her serum chemistries, and the results of 
the electrolyte and water-balance studies are shown 
in Tables 1 and 2. No specific therapy with 
dimercaprol (BAL) was given, as her serum bis- 
muth on admission was below lug. per 100 ml. 

The first serum 
acidosis with hypotonicity. The initial serum sodium 
of 122 mEq. per liter could have been interpreted 


values showed a_ metabolic 


TaBLe 1—Serum Chemistry and Results of Electrolyte and Water-Balance Studies 


Day of Illness 


10.23 
a 
121 
44 
90 
8.9 


Weight, Kg. 10.65 10.53 
|NPN Mg. % 
Serum | Na, mEq/L 
Chemistries ) K, mEq/L 
| Cl, mEq/L 
(CO, in m.mois/L 


Fluid Intake 

24 Hr. 

| Urine Vol., 

| ml/24 Hr. 
Intake, 
mEq/2 Hr. 
Urinary 

| Output, 

| mEq/24 Hr. 
| Balance, 

|{mEq/24 Hr. 


Electrolyte 
Balance 


x 9 10 ll 12 


10.65 11.30 
105 
3.2 
70 
13.7 


11.40 
86 
136 


10.00 10.55 10.49 

122 
3.3 
80 
13.8 


128 
5.8 


10.2 
1,290 2,125 


405 1,075 


} 
Te 
4 6 7 M4 
11.20 
62 
136 
3.2 4.0 
106 104 
13.8 18.7 
100 136 239 883 1,265 1,530 
100 270 385 FY 1,267 750 | 
M Na’ 0 0 0 24.0 40 30 34 194 105 ai 
= 0 0 0 0 24 26 26 49 53.5 
{ Na’ 0 0 0 12.2 12.1 7.6 17 20.6 19.8 Hr 
0 0 0 10.2 11.9 8.2 22.8 36.5 20.3 
0 0 0 +118 +279 +4224 +17 +173 +85 
\K 0 0 0 —10.2 +12.1 +17.8 +3.2 +125 +433 
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TaBLe 2.—Parenteral Fluid Administration and Serum Electrolytes on Eleventh Day 
Following Onset of Anuria 


Time Convulsions Ml. Water mEq. Na’ 
6a. m. to 10a. m. 420 18 
10 a. m. to 124. m. 300 bi 
12a. m. to 9 p. m. 180 
9p. m. to 12 p. m. 70 21 
295 51 


12 p. m. to 6a. m. 


variously as due to early renal tubular loss, intra- 
cellular sodium migration, or to early overhydra- 
tion, for if all the fluid reputedly administered 
before admission had been given, this would have 
exceeded the accepted basal figure of 400 ml. per 
square meter of body surface per day (Bull, 
1955). Since we were uncertain of the correct 
explanation, electrolytes were withheld during the 
anuric phase. As soon as the child began to pass 
urine, however, the sodium, potassium, and water 
intakes were increased gradually. Nevertheless, the 
low serum sodium values persisted in spite of a 
positive sodium balance between the seventh and 
ninth days of some 62 mEq. The corresponding 
increase in weight over this period suggests that 
the child could not excrete the extra water load. 
On the 10th day following the onset of anuria a 
substantial increase was made in the fluid intake 
in the hope of increasing renal excretion. This 
resulted in water intoxication, and during the 
following morning she had a series of generalized 
convulsions. The serum sodium at this time was 
105 mEq. per liter, but by the following morning 
this had been raised to 136 mEq. per liter by the 
intravenous administration of hypertonic salt solu- 
tions as shown in Table 2. The amount of sodium 
given was that calculated to raise the tonicity of 
the total body water to within normal limits, a 
value for total body water of 62% of the body 
weight being presumed ( Friis-Hansen, 1957). 

At this time about 200 mg. of skeletal muscle 
was removed for estimation of the electrolyte 


TABLE 3.—Skeletal Muscle Biopsy Analysis 


Water 
Content of 


ntake Serum Electrolytes 


mEq. Conc.mosm/L Na’ mEq/L mEq/L 


135 105 3.2 
ee 333 3.2 
18 810 125 3.6 

7 800 oe ee 
15 455 136 3.2 


content, the results being shown in Table 3. In 
analyzing these figures it was unacceptable to 
assume that all the chloride was extracellular, be- 
cause in restoring tonicity after the water intoxi- 
cation much of the sodium and chloride given must 
have entered the intracellular water. The alterna- 
tive assumption of a normal intracellular mag- 
nesium value was made, using a value of 40 mEq. 
per liter (Gamble, 1950, O'Brien, 1958). Calcu- 
lated in this manner, the muscle biopsy demon- 
strates a substantial potassium deficit with a 
corresponding intracellular shift of both sodium 
and chloride, a conclusion that would hold good 
for the lower intracellular magnesium values found 
by other workers (Baldwin et al., 1952). 

As the patient's serum sodium level was restored 
to normal, the convulsions ceased and she became 
less drowsy. Thereafter she continued to pass 
urine freely and the serum nonprotein nitrogen 
levels gradually subsided to normal levels. Her 
final recovery, although delayed by a persistent 
urinary infection and an abscess at the site of 
injection, was uneventful. 


Comment 
The toxic potentialities of bismuth com- 
pounds in children first came to be recog- 
nized with the introduction some 15 years 
ago from Europe of various soluble salts 
such as the subnitrate, the diallyl acetate, 
the subcarbonate and the mixed thioglycol- 


Concentration in I. C. W. in mEq/L 


Sample E.C.W. LC.W. Mg” K" Ne Total cr 


MI/ Kg. 


Present case 
Assuming Mg” in I. C. W. is 40 mEq/L S16 
Normals 

Gamble (1950) 
Mudge and Wislocky (1949) 


Talso (1953) 


O’ Brien (1958) 


E. C. W. = extracellular water; I. C. W. = intracellular water. 


O’Brien 


Ml/Ke Cations 


570 0 116 70 226 a5 


te 
Al 
4 F 
a 
{ 
42 153 Nil 195 Nil 
802 259 543 162 
819 24.6 575.4 138.2 7.6 Nil 
+404 +36.5 +158 +108 
795 242 S47 40 168 9.6 218 Nil 
: 25/385 
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late for the treatment of various oropharyn- 

geal infections ( Weinstein, 1947) and to a 
less extent for infantile gastroenteritis 
(Wallace, 1947). Although liver damage 
( Weinstein, 1947; Davids, 1936; Karelitz 
and Freedman, 1951) and methemoglobi- 
nemia (Wallace, 1947) have been reported, 
the most frequently and seriously damaged 
organ is the kidney (McClendon, 1941; 
Petersilge, 1947; Karelitz and Freedman, 
1951, and Sterne et al., 1955), with anuria 
resulting from the administration of as 
little as 10 mg. of bismuth. The prognosis 
in children developing a renal lesion is 
grave, for out of nine reported cases, seven 
of whom were under 2% years of age, five 
died. Dimercaprol has been the only spe- 
cific therapy to be employed, and of the 
three cases in which its use was reported 
two have survived. The problem in treat- 
ment in the majority of cases remains that 
of renal failure and of the interpretation 
of fluid and electrolyte imbalance. 

In the present case, the muscle biopsy 
showed that there must have been a con- 
siderable loss of potassium in the early 
stages of tubular damage before anuria 
developed. Such losses have been previ- 
ously described in cases of acute renal 
tubular damage and attributed to defective 
reabsorption (Bull et al., 1950). The initial 
low sodium must, therefore, to a large ex- 
tent be attributed to sodium transfer to the 
intracellular space to meet the potassium 
deficit. It is significant that at this time there 
was no EKG evidence of hypokalemia 
and that the serum potassium was normal. 

This case further illustrates the risks of 
water overloading during the recovery phase 
of acute renal tubular damage, and also that, 
from a clinical point of view in water 
intoxication, normal body water tonicity 
can be satisfactorily restored wholly by 
sodium chloride. 

Summary 

A case of anuria following the intramus- 
cular injection of 13 mg. of sodium bismuth 
thioglycollate is reported. 

The etiology of this child’s initial hypo- 
natremia and subsequent water intoxication 
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is discussed in the light of information 
obtained from water and electrolyte balance 
studies and from the analysis of a skeletal 
muscle sample. 


4200 E. %h Ave. (20) 
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A Fatal Granulomatous Disease of Childhood 


The Clinical, Pathological, and Laboratory Features of a New Syndrome 


ROBERT A. BRIDGES, M.D.; HEINZ BERENDES, M.D., and ROBERT A. GOOD, M.D., Ph.D., Minneapolis 


In 1950, a 12-month-old child was _ re- 
ferred to the University of Minnesota Hos- 
pitals with a syndrome consisting of chronic 
suppurative lymphadenitis, hepatospleno- 
megaly, pulmonary infiltrations, and an 
eczematoid dermatitis about the eyes, nose, 
and mouth. Since then we have seen three 
other children with an almost identical clin- 
ical picture. This syndrome appears to be a 
distinct clinical entity not previously de- 
scribed in the medical literature. This 
syndrome follows a malignant course and 
at this time has been responsible for the 
death of all four of these patients. In the 
management of these patients we have 
utilized a wide variety of regimens. No 
satisfactory therapy has been found, how- 
ever, and the disease has relentlessly pro- 
gressed through severe debilitation to 
ultimate death over a period of several 
years. The clinical syndrome presented by 
these patients is similar to various disease 
states that have been previously well charac 
terized. The most striking similarity is with 
the older descriptions of scrofula. The 
clinical syndrome presented by these chil- 
dren closely resembles tuberculous cervical 
adenitis. In none, however, has it been pos- 
sible to establish this diagnosis. In many 


ways these children resemble the cases of 


Wegener's granuloma that are described in 
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the literature.’ A similarity to the midline 
granuloma of the face will also be obvi- 
ous.** Again such diseases as sarcoid,’ 
berylium poisoning,** various mycotic in- 
fections, brucellosis, tularemia, and cat 
scratch disease '’ all have many features in 
common with this syndrome. The relentless 
malignant progression of this generalized 
disease which in so many ways resembles 
an infectious process is reminiscent of the 
problem presented by reticuloendo- 
thelioses and the various forms of Hodgkin's 
disease. We believe, however, that the case 
presentations to follow, together with the 
extensive laboratory investigations that we 
have performed on each of these patients, 
will serve to separate them from these 
various disorders and to establish this 
syndrome as a distinct entity whose etiology 
is yet to be determined. 


Report of Cases 


Case 1.—This boy at 5 months of age developed 
bilateral inguinal lymphadenitis. He was treated 
with penicillin but failed to improve, and the lymph 
nodes were eventually incised and drained some 
three months later. Thick yellow purulent ma- 
terial was obtained (results of cultures obtained 
were not available to us). By this time he had 
lost weight and had become anemic. During the 
next few months he developed a prominent cervical 
lymphadenopathy. At one year of age surgical 
drainage of the inguinal nodes was again required 
Escherichia coli was isolated on cultural examina- 
tion of this material. Because of this chronic 
suppurative lymphadenopathy, he was referred to 
one of our affiliated hospitals at the age of 14 
months. 

This boy by the time of our first examination 
was poorly developed and appeared chronically ill. 
There were impetiginized eczematoid lesions pres- 
ent behind both ears. Marked bilateral cervical 
lymphadenopathy was present. On the right side 
of the neck there was an area of fluctuation with 
bluish discoloration of the over-lying skin. In- 
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durated matted lymph nodes were still present in 
the inguinal areas. The liver edge was palpable 
2 cm. below the right costal margin. There were 
no further positive findings in the remainder of 
the physical examination. The family history was 
negative. This child had two normal older siblings, 
one brother and one sister. Except for the present 
illness the child’s past history was not remarkable. 
On admission he had a hemoglobin of 8.9 gm/100 
ml. with a white blood cell count of 17,000 (neutro- 
phils 68, lymphocytes 29, monocytes 2, eosinophils 
1). A urinalysis was negative. The sedimentation 
rate was 44 mm. in one hour (Westergren). A 
blood culture was sterile. Stool cultures were also 
negative. The total serum protein was 7.6 gm/100 
ml. with an albumin of 4.4 gm/100 ml. and a globu- 
lin of 3.2 gm/100 ml. Both a Wassermann and a 
Kline test were negative. A 1:1,000 tuberculin skin 
test was negative. On incision and drainage of the 
left cervical area 60 ml. of thick yellow material 
were obtained. From the right side 3 ml. were 
obtained. Coagulase-positive staphylococci were 
found on cultural examination. Cultures for Myco- 
bacterium tuberculosis and fungi were negative. 
He was initially treated with erythromycin (strain- 
sensitive to 1.5 y/ml.), yet while on this medication 
he developed a 3X4 cm. mass in the left axilla 
which eventually required incision and drainage. 
Staphylococci were again obtained, and a vaccine 
was prepared from this strain and administered 
by a schedule similar to that used for the com- 
mercial vaccines. A bone marrow aspiration per- 
formed one month after admission to the hospital 
was considered to be nondiagnostic. It did, how- 
ever, reveal a moderate increase in plasma cells. 
During this interval he developed, on several oc- 
casions, a transitory generalized maculopapular 
rash. During a two and one-half month period of 
hospitalization this boy seemed to improve slightly, 
though he remained febrile throughout this period 
and the cervical and inguinal adenopathy persisted. 
There was a draining sinus tract present in the left 
cervical area for which he was continued on a 
triple sulfonamide preparation at the time of dis- 
charge. 

For the next seven months this child was fol- 
lowed in the outpatient department. He had _ re- 
peated minor upper respiratory infections during 
this period. The lymphadenitis and hepatospleno- 
megaly persisted. At times he was again noted to 
have a macular erythematous eruption, though on 
these occasions it was restricted to the face and 
neck. He suffered repeated episodes of conjunc- 
tivitis. He continued to have sporadic episodes 
of fever. Penicillin and oxytetracycline were ad- 
ministered at these times without apparent benefit. 
He persistently had a polymorphonuclear leuko- 
cytosis with total counts generally between 20,000 


and 25,000. 
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He was readmitted at 20 months of age, and 
an inguinal node biopsy was performed. This 
showed on microscopic examination a granuloma- 
tous inflammatory process. The physical findings 
of generalized adenopathy, eczematoid dermatitis 
over the face and neck, conjunctivitis, and hepa- 
tomegaly were still present at this time. Skin 
tests with tuberculin, histoplasmin, blastomycin, 
and coccidiodin were negative. Various antibiotics 
were administered during this period of hospitaliza- 
tion without yielding any demonstrable benefit. 
His clinical state, including his febrile course, con- 
tinued and was essentially unchanged at the time 
of discharge one month later. 

During the next year and a half he was followed 
in the outpatient department. In this interval he 
again had frequent episodes of conjunctivitis and 
upper respiratory infections. He was intermittently 
febrile and gained weight very slowly. The hepa- 
tomegaly persisted, but the generalized adenopathy 
gradually subsided during this time. His hemo- 
globin ranged from 7.6 to 10.0 gm/100 ml., and 
his total blood cell count was always above 12,000. 

His last admission to the hospital was at 3% 
years of age. At this time he had a temperature 
of 101.2 F and a nonproductive cough. Physical 
and x-ray examination showed extensive pulmonary 
disease consisting of a complete consolidation of 
the left lower lobe, together with a small pleural 
effusion on that side and a small area of consolida- 
tion in the right lower lobe. There was in addition 
a mild degree of cardiac enlargement. The liver 
margin extended 5 cm. below the right costal mar- 
gin. The hemoglobin was 7.9 gm/100 ml., and the 
white blood cell count was 41,000 with 86% neutro- 
phils. A urinalysis was negative. A blood culture 
was sterile. A tuberculin skin test was again 
negative. He was started at this time on penicillin 
and oxytetracycline. There was no response to this 
therapy, and two days later erythromycin was 
substituted for the penicillin. During two weeks of 
this therapy he continued to have daily temperature 
elevations to 104-105 F. Bilateral bronchograms 
were obtained during the third week of hospitaliza- 
tion and were negative. Some 10 days later during 
bronchoscopy he suffered a cardiac arrest and died. 

Postmortem Examination.—The base of the left 
lung was adherent to the pleura over the anterior 
chest wall and posteriorly and laterally in the 
region of the left lower lobe. The left lower lobe 
was firmly bound to the superior surface of the 
diaphragm and grossly appeared to be atelectatic. 
There was approximately 70 ml. of bloody fluid in 
the left pleural space. The left upper lobe alse 
appeared collapsed. The left leaf of the diaphragm 
was completely obliterated with adhesions, and im- 
mediately below this, in the liver parenchyma, was 
an abscess cavity approximately 8 cm. in diameter. 
This was filled with a friable light-greenish puru- 
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lent material. The cut surface of the left lung re- 
vealed numerous small friable nodules of a 
greenish-white color. Some of these contained in 
their centers a fairly thin light-greenish purulent 
material. The right lung was grossly normal on 
external examination and on examination of the 
cut surface. The liver weighed 1,000 gm. Exter- 
nally there were five areas measuring up to 115 cm. 
in diameter over the surface of the liver that were 
firm, slightly elevated, smooth, and light-greenish 
in color. On section these contained material simi- 
lar to the nodular areas in the lungs. Again some 
of these contained a small amount of fluid. On 
section of the left lobe of the liver the major 
portion of the parenchyma was found to be re- 
placed by these areas. A number of large lymph 
nodes were found associated with the esophagus. 
The remainder of the viscera appeared to be nor- 
mal on gross examination. 
Microscopic examination of the liver showed 
large nodules composed of an extensive peripheral 
cellular reaction and containing necrotic centers 
filled with cellular debris and polymorphonuclear 
neutrophils. The remainder of the parenchyma 
showed moderate portal and interlobular fibrosity, 
abscesses with some small 
round cell infiltration. Pigment-laden macrophages 
were present in the liver parenchyma. Multiple 
sections of the lungs showed extensive atelectasis 


particularly near the 


with innumerable abscesses of varying size. These 
contained necrotic cellular debris and were quite 
similar to those found in the liver. Scattered giant 
cells were associated with these areas. There was 
also an extensive chronic inflammatory reaction. 
Gram, acid-fast, and acid-Schiff stains 
were made of those tissues showing granulomatous 
involvement, but in none could organisms be found 


peri xlic 


by these techniques. 

Cast 2.—This child was in apparent good health 
until 9 months of age, when he developed an otitis 
externa that required treatment by his local physi- 
During the next month he developed a swell- 
ing behind the right ear which drained 
spontaneously within a few weeks. While the first 
abscess was healing, another appeared behind the 
was 


cian 


same ear and was drained surgically. He 
then 12 months old. These lesions healed spon- 
taneously, and he remained well until 17 months 
of age, when he again developed an area of swell- 
ing behind the right ear. He became somewhat 
lethargic and quite irritable at this time. He was 
treated with sulfadiazine initially, and then, when 
there was no response, he received at various times 
courses of penicillin, streptomycin, and chlortetra- 
cycline. This mass persisted in spite of all therapy 
during the next four months, and incision and 
drainage were again performed. The material ob- 
tained was cultured only for tuberculosis, and these 


cultures were eventually reported as being nega- 
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tive. One year after the onset of his disease, when 
he was 21 months of age, he received local x-ray 
therapy to this area. Five hundred r was admin- 
istered to the right posterior cervical triangle, and 
because of adenopathy on the left side 50 r was 
administered to this side. This dosage was admin- 
istered over a three-month period. During this 
period of x-ray therapy he developed abscesses on 
both sides of the neck. Thick greenish pus was 
obtained from each side. The child's past history 
was otherwise negative. Both parents were in good 
health. This was their only child. 

He was admitted to the University of Minne- 
sota Hospitals at the age of 25 months. By this 
time he had had eleven attempts at surgical drain- 
age. None of these had healed completely during 
He had been given tuberculin tests on 
some five 
months prior to admission, a_ right lobe 
consolidation was noted. This cleared with peni- 
cillin therapy. Again some 10 days prior to his 
referral to the University of Minnesota Hospitals 
he developed an infiltration in the right lower lobe 
admission revealed a 


this period. 
three occasions, though at one time, 


lower 


Physical examination on 
chronically ill child with an impetiginized eczema- 
toid dermatitis around the nose and lips. There 
was a marked anterior and posterior cervical adenop- 
athy with bilateral draining sinuses in these areas 
Physical examination of the chest was negative 
The liver edge was palpable 4 cm. beneath the 
right costal margin. At this time he had a hemo- 
globin of 10.4 gm/100 ml. with a white blood cell 
count of 24,000 (47% neutrophils, 47% lympho- 
6% monocytes). urimalysis 
negative. His sedimentation rate was &2 
in one hour (Westergren) A chest 

revealed a sharply demarcated area of consolidation 
in the right middle lobe. X-rays of the skull, 
sinuses, and mastoids, as well as x-rays of the 
Examination of an 


cytes, and was 
mm 


x-ray 


cervical spine, were negative 
specimen revealed only a 
A Wassermann was nega- 

tuberculin, histoplasmin, 


aspirated bone-marrow 
striking plasmacytosis. 

Skin with 
blastomycin, 
Coagulase-positive 
from the material draining from the sinus tracts 


tive tests 


and coccidiodin were all negative 


staphylococci were isolated 


No fungi were recovered from this material, and 
cultures for M. tuberculosis were negative. Be- 
cause of the results of sensitivity testing he was 
He was 


initially treated with chlortetracycline 
hospitalized for one month, and during this period 
he seemed to improve slightly. The chlortetracy- 
cline was discontinued at the time of discharge, 
and he was then placed on chloramphenicol. During 
the next three months, while at home, he was 
given courses of chlortetracycline, penicillin, and 
streptomycin in various combinations. None of this 
medication resulted in improvement, and he con- 


tinued to have a draining cervical adenitis. At one 
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time or another cultural examination of the drain- 
age revealed, alone or in combination, coagulase- 
positive and negative staphylococci, B-hemolytic 
streptococci, and, on a few occasions, various 
Enterobacteriaceae. 

At 2 %e years of age he was again admitted 
to University of Minnesota Hospitals. In the few 
months prior to this admission he had developed 
bilateral fluctuant nodes that had drained spon- 
taneously. At about this same time his right ear 
drum ruptured spontaneously and drained a similar 
material. During this period he also had a recru- 
descence of the dermatitis over the face. Shortly 
before this admission his right ear again began 
discharging purulent material, and this was still 
present when he was admitted to the hospital. 
Essentially the same impetiginized eczematoid der- 
matitis was present about both eyes and over the 
skin surrounding the external ears. A _ fluctuant 
mass was present at the angle of the mandible on 
the left side. The skin over the neck felt indurated. 
The liver edge was still palpable 4 cm. below the 
right costal margin. His hemoglobin was 9%.0 
gm/100 ml., and a polymorphonuclear leukocytosis 
was again present. The total serum proteins were 
8.7 gm/100 ml. with 2.7 gm/100 ml. of albumin 
and 6.0 gm/100 ml. of globulin. Skin tests with 
tuberculin, histoplasmin, and blastomycin were 
again negative. Cultures of the material draining 
from the cervical area again yielded coagulase- 
positive staphylococci but were negative for acid- 
fast bacilli and fungi. The fluctuant mass was 
drained surgically, and Burrow’s packs were ap- 


plied to the areas of dermatitis. He was, in addi- 


tion, given oral chloramphenicol. One month later, 
though there had been some slight improvement in 
the extent of the cervical adenitis, his general 
status was much the same, and he was discharged. 
He was continued on oxytetracycline at home. 

In the three months that he remained at home 
before his next admission he did fairly well, though 
the dermatitis persisted and the cervical lymphad- 
enopathy was always present. He was admitted 
for the third time at 3 years of age. He was pale 
and irritable and illustrated the same findings of 
cervical adenitis, eczematoid dermatitis, and hepa- 
tosplenomegaly that had been present before. 
Rather large lymph nodes were also present in the 
left axilla at this time. His hemoglobin was 
48 gm/100 ml. of globulin. Several blood and 
urine cultures taken at this time were sterile. An 
area of consolidation was present in the right mid- 
dle lobe at this time and persisted during the hos- 
pital course. A Congo red test performed at this 
time resulted in a 36% absorption. This was con- 
sidered to be normal. The same skin tests were 
again repeated and were again negative. Blood 
specimens specifically cultured for Brucella were 
sterile. Typhoid and Brucella agglutinins were 
absent from the serum. 
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Various antibiotics were administered during this 
period of hospitalization. His clinical status seemed 
to improve, though he was febrile during this en- 
tire period and at times had temperature elevations 
as high as 103-104 F. His sedimentation rate at 
the time of discharge was 48 mm. in one hour 
(Westergren), while the total serum proteins were 
7.3 gm/100 ml. with 3.5 gm/100 ml. of albumin and 
3.8 gm/100 ml. of globulin. A bone-marrow aspira- 
tion performed shortly before discharge revealed 
only a relative increase in the granulocytic ele- 
ments and a plasmacytosis. He was hospitalized 
for seven months on this admission. A few months 
after discharge he was seen once more in the out- 
patient department. The findings at this time were 
unchanged from previous examinations. 

He was not seen again at this hospital, but we 
have been able to obtain a fairly complete story 
from the various physicians that cared for him 
in his last two years of life. At about 4 years 
of age an exploratory laparotomy was performed 
because of persistent hepatomegaly, and a right 
subdiaphragmatic abscess was found and drained. 
A vaccine was prepared from the coagulase-positive 
staphylococci cultured from this material and ad- 
without benefit. 
When 5% years old he was 41 34 in. tall and 
weighed 34 Ib. The eczematoid dermatitis was 
still present about the nose and lips. He had at 
this time what was felt to be chronic pulmonary 
disease. Clubbing of the fingers was present. The 
abdomen had become quite protuberant, and the 
liver was still enlarged. A draining sinus, from 
the area of the exploratory laparotomy, was 
present. His hemoglobin at this time 10.3 
gm/100 ml., and the white blood cell count was 
20,000 (67% neutrophils, 21% lymphocytes, 10% 
The sedimentation 


ministered for several months 


was 


monocytes, 1% eosinophils). 


rate was 105 mm. in one hour. Liver-function tests 
were within normal limits. He died shortly after 
these examinations were made, at about 51% years 
of age. A postmortem examination was not per- 
formed. 

Case 3.—At 2 years of age this boy developed a 
marked bilateral cervical adenopathy. These nodes 
were not tender but were warm, and there was 
reddening of the over-lying skin. During the next 
four months they varied somewhat in size but 
never regressed completely. He was then admitted 
to a local hospital where the areas of lymphad- 
enitis were drained surgically. The adenitis per- 
sisted for the next year and a half, and surgical 
drainage was required on several occasions. At 
times draining sinuses were present. Various anti- 
biotics were administered at one time or another 
without providing any relief. Some 18 months 
(age 3% years) after the development of the 
cervical adenopathy, marked swellings appeared 
He had by this time developed 
Coagulase-positive staphylococci 
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were repeatedly cultured from the cervical drainage, 
while cultures for fungi and M. tuberculosis were 
repeatedly negative. Bone marrow and blood cul- 
tures were sterile. Tissue obtained at biopsy of the 
cervical adenitis revealed a nonspecific granulom- 
atous reaction. Special stains were used in an 
attempt to demonstrate fungi, but none were found. 
X-rays of the long bones and the mandible were 
obtained but did not reveal any pathology. Chest 
x-rays revealed only rather prominent hilar mark- 
ings. In addition to surgical drainage, he received 
intensive antibiotic therapy with various combina- 
erythromycin, and _ chlor- 
amphenicol. Penicillin and potassium iodide were 
administered for several weeks. Two months later, 
at the time of discharge, he was thought to be 
somewhat improved. 


tions of sulfadiazine, 


During the next 15 months he was admitted to 
the same hospital on two occasions. Over this en- 
tire period, cervical, axillary, and inguinal adenitis 
persisted. Surgical drainage of fluctuant nodes in 
these areas was performed on several occasions. 
Cultures of the material always revealed coagulase- 
positive staphylococci. Treatment with erythro- 
mycin and chloramphenicol was given for periods 
as long as three weeks on several occasions. During 
this period the white blood cell counts were be- 
tween 12,000 and 13,000, and the hemoglobin varied 
between 10 and 11 gm/100 ml. The total serum 
proteins on one occasion were 7.6 gm/100 ml. with 


4.0 gm/100 ml. of albumin and 3.6 gm/100 ml. of 
An electrophoretic pattern was reported 
Sero- 


globulin 
as showing an elevation of the y-globulins, 
logical examinations, including those for typhoid, 
Brucella, and heterophil titers, were all negative. 
Skin with histoplasmin, and 
blastomycin were all negative. 


tests brucellergin, 

On the last admission to this hospital he was 
found for the first time to have a positive skin test 
with old tuberculin in dilutions of both 1:10,000 
and 1:1,000. Numerous cultures of aspirated and 
draining material, however, revealed only 
coagulase-positive staphylococci and never acid-fast 
bacilli or fungi. These materials were examined 
by both cultural and animal-inoculation techniques. 
An x-ray of the chest, during this second year of 
illness, was suggestive of interstitial pneumonitis. 
X-rays of the long bones were again negative 
During this same admission, in addition to the 
courses of antibiotics that were administered, he 
was given a two-month course of an autogenous 
vaccine prepared from a staphylococcal strain iso- 
lated from the cervical drainage. This last attempt 
at therapy was equally unrewarding. y-Globulin in 
smal! amounts (5.0 ml.) was administered every 
other day for a short period without having any 
evident effect on the course of the disease. 

At the beginning of the third year of iilness 
he was empirically started on isoniazid and shortly 


Bridges et al. 


thereafter transferred to a hospital for tuberculosis. 
He remained there under treatment for a period 
of three months. At this time, a large soft fluctuant 
mass was present in the left cervical region and 
there was a small amount of drainage from a 
previous operative site at the angle of the mandible. 
His axillary and inguinal adenopathy had cleared 
by the time of this hospitalization. His hemoglobin 
was 11.6 gm/100 ml., and white blood cell count 
was 15,000 cells per cubic millimeter. The erythro- 
cyte sedimentation rate was 26 mm. in one hour. 
Cultural examinations of a sample of bone marrow 
and an inguinal node obtained at biopsy were nega- 
tive both by routine techniques and when specifi- 
cally cultured for acid-fast bacilli and fungi. No 
morphological abnormalities were noted in these 
specimens. He was continued on isoniazid and his 
A commercial staphylococcal 
He was also 
febrile 


autogenous vaccine. 
toxoid was added to this regimen. 
given trials of antibiotics. His 
state, however, did not respond to the various trials 
of therapy, and extreme spiking elevations were 
frequently observed. At the end of this period 
of hospitalization a right epitrochlear node became 
fluctuant and was drained Again a 
staphylococcal strain was cultured from this ma- 
terial. Gastric 
period and were subsequently reported as negative 
for tubercle bacilli. 


various 


surgically 


washings were done during this 


At the age of 5%» vears he was referred to us 
for further investigation and care. By physical 
examination on admission he was obviously chron- 
ically ill. He weighed 14.7 kg. and was only 38.5 
in. tall. His temperature was normal. There were 
many healed scars over both sides of the neck. 
Multiple small cervical nodes were palpable. By 
physical and x-ray examination he was shown to 
have a large pleural effusion filling the lower third 
of the right side of the chest. The heart was nor- 
mal in size. The liver edge was palpable 6 cm 
below the right costal margin and was slightly 
tender. The tip of the spleen was felt approxi- 
mately 2 cm. below the left costal margin. Small 
lymph nodes were palpable in both inguinal regions, 
and there were several small nodes in each axilla. 
No epitrochlear nodes were palpable, but a crusted 
superficial ulcer was present in the right epitroch- 
lear region. His hemoglobin was 13.6 gm/100 ml., 
and the total white blood cell count was 22,000 cells 
per cubic millimeter (neutrophils, 78%; lympho- 
cytes 16%; monocytes, 4% ; eosinophils, 2%). A 
bone marrow examination showed a hyperplastic 
marrow with increased iron stores. A plasmacy- 
tosis was present. His total serum proteins were 
7.2 gm/100 ml. with 2.7 gm/100 mi. of albumin and 
4.5 gm/100 ml. of globulin. 

The day after admission a thoracentesis was per- 
formed which yielded approximately 360 ml. of a 
thin, slightly cloudy yellow fluid with a specific 
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gravity of 1.024, Cultures were prepared from this 
material for the isolation of Mycobacterium and 
the various possible bacterial and fungal pathogens. 
These were all subsequently reported as sterile. 
X-ray examination after removal of the fluid re- 
vealed a rather large rounded mass present in the 
base of the right lung at the cardiophrenic angle. 
The right lower lobe bronchus appeared deviated 
medially. He first became febrile on the eighth 
hospital day and continued to run a spiking febrile 
course of varying severity until the 39th hospital 
day. During this period he was given, in various 
combinations, erythromycin, chloramphenicol, sul- 
fadiazine, novobiocin, and tetracycline. He was 
started again on isoniazid, and aminosalicylic acid 
was added to the antituberculous regimen. A 
diagnostic pneumoperitoneum was performed dur- 
ing the first month of hospitalization, which re- 
vealed fixation of the liver to the left leaf of the 
diaphragm. The left the liver, however, 
was free in the abdominal cavity. An exploratory 
thoracotomy was performed at the end of the first 
month. Multiple adhesions were present on the 
right chest cavity, and a granulomatous process 
was found involving the base of an atelectatic 
right middle lobe. Material was obtained for cul- 
tural and pathological examination, and a right 
middle lobe lobectomy was performed. This ma- 
terial was sterile even when specifically cultured 
for TBC, viral, bacterial, and fungal agents. The 
details of the examinations performed in an attempt 
to isolate an etiological agent are described in a 
later section of this paper. His postoperative course 
was uneventful except for evidence of recurrent 
pneumonitis which varied in severity and a sensi- 
tivity reaction attributed to novobiocin. He sub- 
sequently showed some improvement in the clinical 
state of his illness and became afebrile for ap- 
proximately a three-month period, His sedimenta- 
tion rate, however, remained elevated. Most of 
the special diagnostic studies reported in detail 
in subsequent sections were carried out during this 
time. During the third month of this admission 
an open liver biopsy was performed under general 
anesthesia. Adhesions were observed between the 
liver and the right hemidiaphragm, though the 
liver appeared grossly Microscopic ex- 
amination, however, minute 
granulomata. The liver tissue obtained at this time 
was cultured in the same manner as the lung tissue 
These cultures were sterile 


lobe of 


normal, 


revealed scattered 


previously examined. 
His postoperative course was complicated by the 
development of an abscess at the site of the ab- 
dominal incision. This cleared following surgical 
drainage. During the fourth month of hospitaliza- 
tion he again became febrile, and fever continued, 
though varying in severity, throughout the remain- 
der of his illness. The peaks in his temperature 
elevations generally ranged from 102 to 105 F, 
though on occasion temperatures as high as 106 F 
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were recorded. Throughout this period he was on 
continuous isoniazid and aminosalicylic acid 
therapy. At the end of five months of hospitaliza- 
tion an old tuberculin skin test in a dilution of 
1:1,000 was negative, though this had been positive 
on admission. Therapy with isoniazid and amino- 
salicylic acid was discontinued at this time. With 
the recurrence of his febrile state his hemoglobin 
dropped to 7.8 gm/100 ml. and remained below 
10 gm/100 ml., except for the increases afforded 
by transfusions, for the remainder of his life. He 
was given empirically an intensive course of blood 
and plasma infusions consisting of the alternate 
intravenous administration of 250 cc. of blood and 
plasma every other day until a total of 750 cc. of 
each had been given. There was no improvement 
noted during this period. One month after anti- 
tuberculous therapy had been discontinued he was 
found to have a strongly positive reaction to a 
dilution of 1:1,000 of old tuberculin. There was 
no obvious explanation available for the previous 
negative reaction, though this could have been due 
He was again 
program, 


to the use of an inadequate antigen. 
started on an intensive antituberculous 
which this time included streptomycin in addition 
to isoniazid and aminosalicylic acid. This therapy, 
however, was again without demonstrable effect 
on his clinical course or his laboratory manifesta- 
tions. The liver and spleen remained palpable. 
Each were generally 2-3 cm. below the costal mar- 
gins. His spiking fever continued unabated. He 
appeared at this time to have reached a terminal 
state, and, as a final attempt to modify his disease 
was started (300 mg. 
per square meter per day). Within 24 hours his 
spiking fever ceased, and he experienced a most 
remarkable subjective and clinical improvement 
He was afebrile for four days, and then his tem- 
perature suddenly rose to 104 F. He was thought 
to have a septicemia and was immediately started 
on parenteral erythromycin and chloramphenicol, 
and the cortisone was rapidly reduced. Blood cul- 
tures obtained when he again became febrile were 
so overgrown with staphylococci that an accurate 


process, cortisone therapy 


colony count in the pour plate was impossible. In 
spite of this antibiotic therapy, he rapidly deter- 
iorated and died 48 hours later. 
Postmortem Examination.—On 
thoracic cavity there were multiple large loculations 
of thick purulent material. The remaining pleural 
spaces were obliterated by dense fibrous adhesions. 
The lungs, on examination of the cut surfaces, 
showed numerous bilateral areas of consolidation. 
The right lobe of the liver was firmly bound to 
the overlying diaphragm, and this continued through 
dense fibrous adhesions into the inferior aspect of 
the right lower lobe of the lung. A large abscess 
cavity was present at the superior surface of this 
lobe that contained purulent material and necrotic 
There numerous small nodules 
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throughout the liver parenchyma that contained 
purulent material and necrotic debris. There were 
adhesions throughout the abdominal 
cavity. The remaining organs were essentially 
normal on gross examination. On microscopic 
examination of the lungs and liver there were 
numerous small granulomatous foci. These were 
similar in character to those described in the sur- 
gical specimens obtained during the course of the 
disease. The cultures taken of the various organs 
(lungs, liver, spleen, kidney) yielded large numbers 
of both coagulase-positive staphylococci and 
Candida albicans. In addition to these organisms, 
the mediastinal lymph nodes yielded a Paracolo- 
bactrum species. 

Cast 4.—This boy was well until 2 months of 
age, when he developed a minor upper respiratory 
infection with associated fever. A few days later 
the left side of his neck became swollen. His white 
blood cell count was reported as 24,000 cells per 
cubic millimeter. Treatment with chloramphenicol 
was prescribed by the family physician. After 
three weeks of this antibiotic therapy erythromycin 
was added to his regimen because of the persistence 
afebrile within 


numerous 


of symptoms. The child became 
the next few days but again developed his initial 
symptomatology one week later. A _ leukocytosis 
(22,000 cells per cubic millimeter) was still present. 
He was then started on tetracycline, and the other 
antibiotics were discontinued. During the fourth 
week of his illness, a biopsy of the enlarged nodes 
in the left cervical 
microscopic €xamination, numerous granulomatous 
nodes examined. 


region was performed, On 
foci were present within the 
Some of these had necrotic centers surrounded by 
Ap- 


epithelioid cells and occasional giant cells. 


propriately stained sections did not reveal any acid- 


fast bacilli. Treatment with penicillin and 
streptomycin was instituted at this time but did not 
influence his course. He was referred to the Uni- 
versity of Minnesota Hospitals when 7 months of 


age. 
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This child’s family history was most remarkable 
and is diagrammed in Figure 1. The child's father 
was in good health, though his mother gave a 
history of old rheumatic heart disease. Two sisters 
were in good health. Two maternal uncles, how- 
ever, had died at the ages of 7 and 8 months with 
what, by the description given by the patient's 
mother, may have been the same disease as the 
patient in this report. These brothers had a chronic 
cervical adenitis with draining sinuses. The death 
certificates listed sepsis as the immediate cause 
of death. From her father, she knew that two of 
his brothers had died in infancy of a disease desig- 
nated as scrofula. This child’s maternal great- 
grandfather was also supposed to have had the 
same syndrome and survived, while three of his 
male siblings died during infancy with an inflam- 
matory disease process in the neck. The patient's 
mother also remembered that her own father still 
had a tumorous mass in the cervical region, which 
he attributes to this disease in infancy. Because 
of a poor relationship between the patient's mother 
and her father, it was not possible to investigate 
this family history further. 

At the time of admission there was a hot, red, 
tender edematous mass extending from the left ear 
to the clavicle. An erythematous rash involved 
the scalp, and there were weeping crusted lesions 
around the nose and behind the ears. The tip 
of the spleen was palpable at the left costal margin 
Enlarged lymph nodes were palpable in the axil- 
lary, cervical, and inguinal regions. The laboratory 
examinations performed on admission demonstrated 
a hemoglobin of 7.8 gm/100 ml. and a total white 
blood cell count of 27,400 cells per cubic millimeter 
(neutrophils 68%, lymphocytes 19%, monocytes 
11.5%, eosinophils 1.5%) The 
sedimentation rate was 139 mm. in one hour. The 
total serum proteins were 6.5 gm/100 ml. with 
2.1 gm/100 mi. of albumin and 4.4 gm/100 ml 
of globulin. The concentration of y-globulin in 
the serum was 2.5 gm/100 ml. as calculated from 


erythrocyte 


Fig. 1 (Case 4).—Family tree. 
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paper electrophoretic diagrams. Skin tests with 
tuberculin, histoplasmin, blastomycin, and coccidio- 
He was also tested with, and 


three cat-scratch 


din were negative 
considered negative to, 
antigens and a Kviem antigen. 
bone marrow smears revealed a neutrophilic hyper- 
plasia and a striking plasmacytosis. 

During the following weeks his temperature was 
elevated intermittently to levels of 102 to 103 F. 
There was a spontaneous breakdown of the mass 
in the left cervical area on the ninth hospital day 
that during successive days drained small amounts 
of seropurulent material, Treatment with large 
doses of chloramphenicol and erythromycin was 
Because of his anemia the 


potent 
Examination of 


instituted at this time. 
patient received two small blood transfusions dur- 
16th 
pital day a surgical exploration and drainage of 
the left cervical area was performed. Numerous 
were found containing purulent 
material and necrotic debris. There were a number 
of fistulous tracts extending in various directions 
on this side of the neck. Several enlarged lymph 
nodes were removed for study. Grossly the lesions 
observed at surgery resembled a tuberculous proc- 
ess. The operative material cultured at this time 
coagulase-negative staphylo- 
bacilli and fungi 

sterile. On the 


ing the second hospital week, On the hos- 


loculated areas 


showed only a few 
Cultures for 
were subsequently 

basis of the operative findings and despite repeated- 
ly negative Mantoux tests, he was started on treat- 
ment with isoniazid and streptomycin. Small blood 
transfusions had to be administered throughout his 
hospital course because of his persistent anemia. 
His hemoglobin, without transfusion, com- 
monly in the range of 6-8 gm/100 ml. Two weeks 
per- 


cocci. acid-fast 


reported as 


was 


after the original operative drainage was 


formed, a fluctuant mass developed just below the 
This was incised, and 


site of recent drainage 


several milliliters of purulent fluid were removed, 


containing some caseous granular material. Drain- 
age persisted from this area and necessitated fur- 


ther surgical procedures on several occasions. 
Repeated cultures for acid-fast bacilli and fungi 
were made using these materials, but the only 
organisms ever recovered were staphylococci (both 
coagulase-positive and negative staphylococci were 
recovered on different specimens). On a few occa- 
sions, the material aspirated was sterile 

Two months after admission, his liver diminished 
in size so that it was only palpable 1 cm. below 
the right costal margin and the spleen was for the 
first time no longer palpable. The draining sinuses 
in the cervical area appeared to be healing spon- 
taneously. He was afebrile, and his clinical con- 
dition had improved moderately. His sedimentation 
rate ranged between 65 and 132 mm. in one hour 
during hospitalization and was 76 mm. in one hour 
at the time of discharge. On the 80th hospital 


day antituberculous therapy was discontinued (two- 
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month total course). He was discharged from 
the hospital at the end of a three-month period 
of hospitalization. 

He was seen two weeks later in the out-patient 
department. His general status was felt to be 
similar to that present on discharge, though there 
was further healing evident in the cervical area. 
It appeared as though his disease was becoming 
quiescent. Six weeks later when seen again, he 
was found to have lost several fingernails, and he 
had suffered a recrudescence of the eczematoid 
dermatitis that involved, at this time, the perinasal 
area with extensive involvement of the upper lip 
and the cervical area. In addition, a similar der- 
matitis was now present in the groins and between 
His mother described several 
episodes consisting of reddening of the bulbar 
conjunctiva of both eyes and an increase in size 
of the nodular swellings present in the left cervical 
region. These manifestations lasted about one week 
and then regressed spontaneously. He had been, 
however, completely afebrile during this period 
Matted groups of lymph nodes were still palpable 
in the left cervical area, and there was a brownish 
discoloration of the overlying skin, though the 
previous sites of drainage were well healed. The 
liver had increased in size so that it was again 
palpable 3 cm. below the right costal margin. The 
spleen was not palpable at this time. 

14 months of age when 


the fingers and toes. 


He was readmitted at 
he again developed swelling in the cervical area 
and daily elevations in temperature of an order 
that present at the time of his first 
On physical examination, the derma- 


similar to 
admission 
titis was present in the same distribution and was 
of the same character as described previously. A 
chronic blepharitis was present at this time. There 
was a fluctuant mass below the angle of the man- 
dible on the left and numerous enlarged nodes of 
varying size were present bilaterally. The lungs 
were clear on both physical and x-ray examination 
The liver was still 3 cm. below the right costal 
margin. The spleen had again enlarged, and its 
edge was now palpable 3 cm. below the left costal 
margin. A small raised area of granulation tissue 
present at the junction of the 
scrotum. His hemoglobin on admission was 11.0 
gm/100 ml., total leukocytes 18,000 cells per cubic 
millimeter (neutrophils 31%, lymphocytes 60%, 
monocytes 6%, eosinophils 3%). His erythrocyte 
sedimentation rate was 114 mm. in one hour. The 
fluctuant mass was drained surgically the day after 
admission, and several milliliters of purulent ma- 
terial were obtained. He continued to be inter- 
mittently febrile during the following weeks, 
though his temperature was never greater than 
102 F. Skin tests with tuberculin, histoplasmin, 
blastomycin, and coccidioidin were again negative 
An open liver biopsy was performed on this admis- 
The liver was grossly normal, though on 
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FATAL GRANULOMATOUS DISEASE 


microscopic examination numerous small granulom- 
atous lesions were present. Extensive attempts 
were made to isolate a pathogenic agent from this 
tissue, but all the various cultures were sterile and 
the animal inoculations performed were negative. 
The incision from this biopsy did not heal primari- 
ly but eventually closed spontaneously over a period 
of several weeks. The dermatitis persisted as did 
the lymphadenopathy in the cervical, axillary, and 
inguinal regions. Treatment during this three- 
month period of hospitalization was limited to the 
administration of an oral iron preparation, various 
ointments for the dermatitis, and seven days of 
penicillin and streptomycin after the liver biopsy. 
At the time of discharge, his status was essentially 
that present on admission though no fluctuant 
masses were evident in the areas of adenitis. His 
hemoglobin was 10.4 gm/100 ml., total leukocyte 
count 15,500, erythrocyte sedimentation rate 66 mm. 
in one hour. 


He became febrile three weeks after discharge 
and was started then on tetracycline. He continued 
to run a low-grade febrile course, and within a few 
weeks there was evident an increase in the size of 
the nodules present in the cervical region. Erythro- 
mycin was added to the regimen at this time. Dur- 
ing the first week of this combined therapy he 
had temperature elevations to 102 or 103 F almost 
daily, and two of the nodules present in the left 
side of the neck became fluctuant. His hemo- 
globin had fallen to 9.3 gm/100 ml., and his total 
leukocyte count was 17,700. His erythrocyte sedi- 
mentation rate was now 119 mm. in one hour. He 
was readmitted to the hospital at this time. He 
remained in the hospital until his death six months 
later at the age of 21 months. 

During this last period of hospitalization, surgical 
drainage of the fluctuant nodes was again per- 
formed and about 4 ml. of thick yellow pus was 
removed. He was febrile at this time and continued 
to exhibit intermittent fever for the remainder of 
his illness. He was continued on erythromycin 
throughout this period, though the other anti- 
biotics were discontinued. A skin biopsy was taken 
at this time from one of the areas of dermatitis. 
This showed a granulomatous inflammatory reac- 
tion consisting of multiple minute foci of necrosis 
surrounded by epithelioid and mononuclear cells 
together with occasional giant cells. In the second 
month of this period of hospitalization he was 
given x-ray therapy to the left cervical region. A 
total of 600 r in air was administered over a 14-day 
period. While undergoing x-ray therapy he de- 
veloped nodular swellings in the right side of the 
neck, though his clinical status otherwise remained 
unchanged, 


During the third month he began to have daily 
spiking elevations of temperature. Tetracycline and 
later amphotericin B were administered for several 


Bridges et al 


weeks at this time but failed to alter the course of 
his illness and were eventually discontinued. The 
total white blood cell counts done during this period 
were always over 20,000 cells per cubic millimeter. 
He was on several occasions given small blood 
transfusions to partially correct his persistent se- 
vere anemia. At this time by x-ray examination 
he was noted to have moderate generalized cardio- 
megaly, though the pulmonary parenchyma was 
still clear. During the latter part of this third 
month he developed pulmonary infiltrations. These 
appeared first in the right upper and left lower 
lung fields and subsequently involved the left upper 
and the right lower lobes. These infiltrations per- 
sisted until the time of death three months later. 
He was given a variety of antibiotics during this 
period, though they did not alter his course, On 
two occasions fluctuant nodes in the right cervical 
area were drained. Some of these specimens were 
sterile, while others contained occasional coagulase- 
positive or negative staphylococci. Fungus cul- 
tures and cultures for acid-fast bacilli were sterile. 

In an attempt to alter at least the cutaneous 
manifestations of the disease, he was given com- 
bined therapy with progesterone and estradiol 
(Depo-Estradiol *) for a three-week period. There 
was a short transient decline in his fever after 
this therapy, though a septic type of temperature 
was observed during the last two months of his life. 
Temperature elevations were often as high as 
106 F. Numerous blood cultures were taken during 
this period but were all sterile. He was treated 
intensively with sulfadiazine and novobiocin. This 
did not result in any change in his course, however, 
and these drugs were stopped after about 30 days 
of therapy. Progesterone and estradiol were then 
given another trial but again failed to alter his 
course. During the last two months of life he had 
episodes of respiratory distress in increasing fre- 
quency. These were often of such severity as to 
be accompanied by cyanosis. He was given oxygen 
therapy as needed with some symptomatic relief. 
He died during one of these periods of respiratory 
insufficiency. 

Postmortem E.xamination.—There was no fluid in 
the pleural spaces, and the external surface of the 
lungs appeared normal. On cut section there were 
a number of small areas of consolidation and oc- 
casional scattered nodules. These contained a firm 
cheesy material that could be shelled out of a 
fibrous capsule. The liver was grossly enlarged 
(weight 870 gm.). Over the surface there were 
innumerable nodules varying in size from a few 
millimeters to a centimeter in diameter. On cut 
section these were found throughout the paren- 


chyma. They were similar in character to those 


found in the lung, though occasional nodules had 
relatively soft centers. There were numerous large 


* Upjohn. 
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A. M. A. JOURNAL OF DISEASES OF CHILDREN 


TasLe 1.—Clinical Features 


Chronic 


Suppurative 
Lymphad- 
Age enopathy 
Case (Granulom- Hepatospleno- Pulmonary 
No. Onset Death atous) Dermatitis Conjunctivitis megaly Disease 


1 4mo, 3\%yr. Present in cer- Eczematoid over Present inter- Hepatomegaly t Present during 
vical axillary eyelids, cir- mittently only later phase 
and inguinal eumoral, pos- 
areas terior auricular 

2 8mo. 5%yr. Present only in Eczematoid about Present inter- Present Present during 
cervical area nose, lips, eyes, mittently later phase 

ears 

3 2 yr. 54/12 yr. Present in cer- Eczematoid over Present inter- Present Present during 
vical axillary, eyelids, cir- mittently later phase 
inguinal, and cumoral, nasal 
epitrochlear area 
areas 

7 2mo. 210/12 yr. Present only in Eczematoid * Present inter- Present Present during 
cervical area over eyelids, mittently later phase , 


circumoral, na- 
sal area, neck, 
groin, inter- 
digital, posterior 
auricular 


* Demonstrated to be a granulomatous process. 
t Splenomegaly at postmortem examination. 


mesenteric lymph nodes. The spleen was normal. its mildest form it has closely resembled a sebor- 
An occasional small nodule a few millimeters in rheic dermatitis. On such occasions it has been 
diameter was present beneath the capsule at the present about the eyes, nose, and mouth. In one 
surface of the kidney. Several more small nodules child the dermatitis about the nose was associated 
were found in each kidney on cut section. These with an intermittent serosanguinous nasal discharge. 
were in every way similar to those found in the In its more severe form, this dermatitis has ex- 


lungs and the liver. On microscopic examination Fig. 2 (Case 3).—Blepharitis is present in this 


of the tissues multiple small areas of atelectasis child. The extent of the hepatosplenomegaly is dia- 
were found in the lungs together with occasional grammed. 
small granulomas. A diffuse granulomatous process yy" 
was present in the liver. These lesions consisted 
of small areas of necrotic debris surrounded by 
various inflammatory cells and occasional foreign- 

— 


body-type giant cells. One section through the 
renal pelvis showed a small abscess. Examination 
of the brain revealed numerous small foci of 
chronic inflammatory cells and occasional areas of 

acute focal necrosis. No granulomatous lesions ¥ 
were found, and the process in this area of the j 
body was thought to be compatible with a terminal i'@ 
septicemia. Coagulase-positive staphylococci were 
isolated from a postmortem blood culture. 


Clinical Manifestations 


It has been mainly on the basis of the regular 
occurrence of the various clinical features of this 
syndrome that we have come to consider it a dis- t 
tinct entity. These findings are summarized in : 

Table 1. Probably the most characteristic feature ®- 1s 

of the disease is the dermatitis which has been 
regularly present throughout the major portion of 
the course followed by these children. These 
lesions are illustrated in Figures 3, 4, and 5. In 
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Fig. 3 (Case 3).—Blepharitis and dermatitis in- 
volving the columella. 


In Case 4 it had 
Conjunce- 


hibited an eczematoid character. 
its widest distribution over the body. 
tivitis has regularly accompanied the dermatitis at 
some time during the course of the disease. The 
disease has regularly begun with the development 
of cervical adenitis that eventually suppurates in 
spite of all attempts at antibiotic therapy. This 
lymphadenitis has at times involved various other 
groups of lymph nodes throughout the body. These 
children fairly early in the course of the disease 


present evidence of systemic involvement with the 
development of hepatosplenomegaly. The granulom- 
atous process eventually involves the lungs. With 
involvement of this last area the disease seems to 


Fig. 4 (Case 4).—Characteristic dermatitis and 
cervical adenitis. 
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have reached its full expression, and these children 
have all died within a year of this event. 

Upon examination by the usual laboratory tests 
available these children resemble persons with 
chronic bacterial infections, These findings are 
summarized in Table 2. Throughout the disease 
there has been an elevation in the total white blood 
cell count and the erythrocyte sedimentation rate. 
The leukocytosis seems inordinately severe, how- 
ever, for children with simple chronic infection. 
Very commonly the total white blood cell counts 
have persisted in the range of 20,000 cells or great- 
er per cubic millimeter. The sedimentation rate 
has also seemed at times to be inordinately high 
and approximates the range that is commonly found 


Fig. 5 (Case 4).—Superficial ulceration with a 
raised base of granulation tissue 
in the so-called collagen disease states. Examina- 
tions of the serum proteins during the course of 
the disease have regularly shown an elevation in 
the y-globulins. These concentrations have, in some 
of the children, been as high as 5.0 gm/100 ml. 
At some time during the course of the disease there 
has almost always been an elevation of the as- and 
B-globulins and a depression in the albumin con- 
centration. These later changes are, however, com- 
mon in many chronic disease states. A rather severe 
anemia has developed at some time in all of these 
children and is, at least late in the course of the 
disease, inordinately severe if it is to be attributed 
to the presence of chronic infection. Though all 
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Case 
No. 


2 


3 


4 


Total Serum 
Proteins and 
Albumin- 


Globulin Ratio 


Total normal 
with normal 
A/G ratio 

Total elevated 
with great in- 
crease in 
globulin 

Total elevated 
with great in- 
crease in glob- 
ulin (1 norm. 
det.) 

Total normal to 
elevated, with 


Electrophoretic 
Pattern 


Increase in a: & 
y-globulin 


Increase in & 
y-globulin 


Incr. in arglobulin, 


8- & y-globulin 
decrease in al- 
bumin 


Increase in ar, 8- 
and y-globulin, 


TABLE 2. 


A. M. A. JOURNAL OF DISEASES OF CHILDREN 


General Laboratory Features 


Leukocytosis * 


Persistent 
(range= 
12,000-41,900) 

Generally elevat- 
ed (range= 
7,250-26,950) 


Generally elevat- 
ed (range= 
6, 200-26,000) 


Persistent (range= 
10,900-47 ,000) 


Anemia 
(Hb < 10g) 


Developed 
early 


Developed 


early 


Developed 
late 


Developed 
early 


Function Tests 


Normal ceph. 
floc. 


Normal ceph. 
floc. thymol, 
bilirubin 


Normal BSP, 
ceph. floc., 
serum bilirubin 
pro time 


Normal BSP, 
ceph. floc., ser- 
um bilirubin 


Erythrocytes 
Sedimentation 
Rate 
(Westergren) 


Persistently ele- 
vated (range, 
21-70) 

Persistently ele- 
vated (range, 
48-105) 


Persistently ele- 
vated (range, 
26-105) 


Persistently ele- 
vated (range, 
65-141) 


decrease in 
albumin 


increase in 
globulin 


* This was always a polymorphonuclear leukocytosis. 


of these children have developed granulomatous in- 
filtrations of the liver parenchyma, none have been 
shown to have significant abnormalities in liver 
function except for the serum protein changes that 
accompany the disease. 


Special Examinations 
yGlobulins and Immunological Capacity —The 
laboratory feature of this disease which originally 
unified these cases in our view was a distinct ele- 
vation of y-globulin concentration which was ob- 
The 
determination of y-globulin concentration was made 


served in the serum of each of these children. 


by both free and paper electrophoresis and by an 


immunochemical method utilizing a rabbit anti- 


Fig. 6 (Case 3).— 
Striking perivascular ac- 
cumulation of plasma 


cells in bone marrow film. 


human y-globulin antisera."“"* Serum concentra- 


y-globulin in these cases ranged from 


as determined by 


tidbns of 
15 to 5.0 gm/100 ml. 
several techniques. Representative patterns from 
Cases 3 and 4 are illustrated in Figure 7. We have 
also examined aspirated bone-marrow specimens 
children. All have shown a 


these 


from all of these 


marrow plasmacytosis consistent with the elevated 
None 


such as are 


levels of y-globulin present in the serum. 
of the morphologic abnormalities, 
present in multiple myeloma and cases of macro- 
The perivascular ac- 
Case 4 is 


globulinemia, were present. 
cumulation of plasma cells from 


illustrated in Figure 6. 
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Fig. 7.—Representative paper electrophoretic pattern; (a) Case 3, (b) Case 4. Prominent 
elevations of the globulin fractions are evident in the diagrams. 


Because of the elevation of y-globulin observed 
in the serum of each of these patients, it seemed 
attractive to consider the possibility that the disease 
itself might be a consequence of an abnormality 
of y-globulin metabolism or alternatively that the 
elevation in y-globulin concentration reflected a 
basic defect in protein metabolism which had per- 
mitted the development of the syndrome observed 
Although the 
been revealed, the studies performed to date have 
forced the conclusion that the y-globulin elevation 
is a reflection of the disease process and is not 
etiologically related to it. It has been established 
that the electrophoretic mobility of the y-globulin 
appearing in the serum of these patients is normal, 
no sharp peaks have been observed in the y-frac- 
Tsia 


basis for this disease has not yet 


tions, cryoglobulins and macroglobulins (by 
water test) are absent from the serum, and im- 
munologically the y-globulin from these patients’ 
serum behaves as does normal human y-globulin. 
Furthermore, as is shown below, the two patients 
who have been studied with respect to immunolog- 
ical capacity have been found to be capable of 
normal antibody production to a variety of antigens 

Another aspect of the electrophoretic pattern 
which has been a constant feature is a prominent 
elevation of the az- and B-globulin components. In 
these same two children, late in the course of the 
disease the elevation in the ae- and #-globulins 
persisted while the concentration of y-globulin 
fell to levels of about 1.5 gm/100 ml 

Although the elevation of y-globulin concentra- 
tion observed might most logically be interpreted 
as a reflection of an immune response to chronic 
infection, our inability to identify a responsible 
infectious agent in spite of extensive study provoked 
It is possible 
represents 
natural or 


consideration of other possibilities. 
that the 
specific 


elevated y-globulin fraction 


globulin directed against a 
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altered component of the host's own tissue. We have 
also considered the possibility that these cases, 
with their frequent intercurrent infections, repre- 
sent a dysgammaglobulinemic state and that the 
excessive amounts of y-globulin formed, although 
electrophoretically and immunologically similar to 
normal y-globulin, represent in reality a nonanti- 
body globulin consequence of an 
aberrant immune response. The disease, then, would 
represent another anomaly of y-globulin synthesis 
which in these those last 
synthetic steps concerned with the modification of 
y-globulin so as to confer immunological specificity, 
Against this hypothesis, however, is the observed 
inability of y-globulin injections to modify the 
To test more critically this 


formed as a 


cases would involve 


course of the disease. 
last hypothesis, we have studied the immune re- 
sponse to antigenic stimulation utilizing a variety 
of different antigens. The specific immunological 
response to simple protein antigens was tested by 
using commercial diphtheria while the 
response to lipopolysaccharides was tested by using 
The formation of 


complement-fixing antibodies against virus antigens 


toxoid, 


typhoid-paratyphoid vaccine. 
was examined by stimulation with mumps vaccine 
and the formation of virus-neutralizing antibody 
trivalent polio- 


with commercial 


In both children the antibody 


by stimulation 

myelitis vaccine. 
response was comparable to that observed among 
normal children. Both of these children and the 
child reported as Case 1 had titers of saline ag- 
glutinating blood 
groups that were within the range commonly found 
these 
immunized against 


antibody against heterologous 


during childhood. In addition, three of 
children had been previously 
diphtheria and were found, when tested, to be 
Shick-negative. Table 3 summarizes the data ob- 


tained from this study 
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TABLE 3.—Response to Antigenic Stimulation * 


Polyvalent 
Mumps Polio 
Case No. Vaccine Vaccine Vaccine 


Not done Not done Not done 
3 H-1:2,560 1:256 I 1:16 
B-1:640 Il 1:16 
Ill 
4 1:128 I 
B-1:320 Il 


Ill <1:4 


* Highest titer achieved. 
t Three injections at weekly intervals. 
t Three injections at monthly intervals. 


It seems reasonable to conclude from this portion 
of our investigation that no abnormality in the 
capacity to develop circulating antibody exists to 
account for the enhanced production of y-globulin 
or for the apparently decreased resistance to in- 
fection which characterizes these patients 

In a further attempt to define their immunological 
responsiveness, we have utilized the technique of 
Uhr, Salvin, and Pappenheimer™ to study the 
capacity of these patients to develop delayed type 
allergy. Two separate injections of specific pre- 
cipitates of diphtheria toxoid and antitoxin prepared 
by this technique * have resulted in the development 
of delayed allergy in approximately 60% of normal 
children.“ Both of the children having the granulom- 
atous disease whom we have subjected to this 
stimulation developed excellent skin reactions 
characteristic of delayed allergy upon subsequent 
testing with diphtheria toxoid. 

We have concluded from these investigations that 
the patients under consideration in this report have 
no demonstrable disturbance in their ability to form 
circulating antibodies and that their capacity to 
develop tuberculin type allergy is intact. 

Special Skin Test Antigens——We have prepared 
skin-testing antigens from a variety of pathological 
material obtained from one of our patients (Case 
4). These utilized either purulent material aspirated 
from a suppurating node or granulomatous tissue 
prepared by preliminary grinding with alundum. 
The subsequent preparation of these materials for 
testing was that commonly employed in preparing 
antigens for skin testing to cat-scratch disease.” 
These materials were free at the time they were 
obtained of any demonstrable infectious agent by 
the techniques that will be reported in a subsequent 
section. A 1:5 dilution of the material was made 
in sterile pyrogen-free saline and then heated at 
56 C for one hour on each of two consecutive days. 
This material was then again examined bacterio- 
logically to insure sterility. These skin-test materials 
were kept frozen at —20 C until used. The skin 


* Furnished by Dr. A. M. Pappenheimer Jr. 
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Not done 
Developed delayed allergy 


Developed delayed allergy 


Isoagglutinins 
Against 
Diphtheria-Specifiec Heterologous 
Precipitates Blood Groups Schick Test 


Anti-B-1:160 Negative 
Anti-A-1:320 Negative 
Anti-B-1:160 


Anti-A-1:320 Negative 
Anti-B-1:20 


tests were performed by injecting 0.1 cc. of the 
material intradermally. The antigens prepared were 
made from sterile granulomatous nodes both with 
and without suppuration. In addition, liver biopsy 
material from this same child (Case 4) was suc- 
cessfully grown in tissue culture and this material, 
prepared by the same technique, was used as a test 
antigen. Both the donor of the materials and another 
child (Case 3) with this syndrome were tested with 
these materials. The donor developed extremely 
intense delayed reactions to the lymph node anti- 
gens that were maximal at 72 hours. No reactions 
occurred, however, after intradermal injection of 
the liver-cell preparation. The other child (Case 
3) did not show a positive reaction to any of these 
materials, nor have other children that were 
hospitalized for various relatively minor diseases. 
These observations suggest the possibility that the 
reactions produced may represent a delayed type 
of sensitivity reaction, not to some agent common 
to the disease but to either a component of the 
host’s own tissue or an agent specific for each 
patient. 

White Cell Function—A study of white blood 
cell function was undertaken, because it seemed 
plausible that if an abnormality existed in this 
area of defense the mere exposure of the patient 
to the many micro-organisms ubiquitous in the 
environment might then result in granuloma forma- 
tion. Under such circumstances a granulomatous 
reaction might be considered another line of de- 
fense against these organisms. It seemed worth- 
while to compare the functions of the white blood 
cells in these patients with those of normal persons 
in as many ways as possible. Leukocyte migra- 
tion was studied in vitro by using the Pierce-Martin 
cell.” These cells were prepared as a sandwich of 
Parafilm between a clean glass slide and a cover- 
slip and sealed by placing in an oven at 150 C 
for 15 minutes. Silicone-coated glassware was 
used throughout these experiments in the prepara- 
tion of the white cells. Venous blood was collected 
in heparin, and all separations were performed at 
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Taste 4.—Leukocyte Migration * 


Test Mixtures 

Normal White 
Blood Cells ¢ 
Patient's 
Plasma 


Patient's White 
Blood Cells 
Normal Patient's Normal 
Plasma f Plasma Plasma 
normal decreased 
control 
normal 
normal 


decreased decreased 

normal 

unsatis- 
factory 


normal 
normal 


* Tabulated readings are those taken at 4 hours. 
+ Homologous serum with respect to ABO Type from normal 
adult donor. 

t Obtained from adult of same ABO Type. 

§ Performed on two occasions during same month. 


4 C. The various combinations of cells and plasma 
were made by mixing equal parts of each. The 
chambers, when filled, were incubated at 37 C and 
maintained at an angle of 60 degrees from the 
horizontal plane. Measurements of the migrating 
boundary were made on a microscope equipped 
with a graduated mechanical stage. We have per- 
formed this study in two of these children. The 
results are presented in Table 4. One of these 
children had apparently normal function by this 
technique, while the other had an abnormality that 
consisted of a pronounced slowing of the rate of 
migration of his cells in both his own serum and 
in normal serum and the slowing of normal cells 
by his serum. This phenomenon was demonstrated 
on two separate occasions. We have no real expla- 
nation for this observation, though we believe it 
to represent some nonspecific reaction in this 
particular patient and not to be characteristic of 
the syndrome. We have also studied phagocytic 
capacity in these two children using Wood's 
method” of surface phagocytosis. Neither of 
these patients’ serum gave a positive capsular 
swelling reaction against the Type I pneumococcus 
used in this experiment, and from this it is pre- 
sumed that specific antibody against the test or- 
ganisms was absent from the serum. The 
pneumococci from 5 cc. of an 18-hour brain-heart 
infusion broth culture were collected by centrifuga- 
tion and resuspended in 1.0 cc. of the serum to be 
studied. Both the patient’s serum and a normal 
control serum were used. This was added to ap- 
proximately 0.1 cc. of the patient's packed leuko- 
cytes that had been collected in heparin with use 
of siliconized glassware and separated by gentle 
centrifugation of the leukocytes from the plasma 
after sedimentation of the erythrocytes with 
dextran. The mixture of pneumococci, serum, and 
leukocytes was incubated for 15 minutes at 37 C, 
after which the cells were separated by centrifuga- 


tion. The sediment was incubated for an additional 
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30 minutes at 37 C, and smears were then made and 
stained with Wright's stain. The average number 
of pneumococci in each cell was determined by 
counting the organisms in 50 successive neutrophils. 
With this technique, there was no apparent deficit 
in phagocytic capacity present in either of these 
children, nor was there present in either of these 
patients a serum factor which would alter phago- 
cytic capacity of leukocytes from normal persons. 

Our third line of approach in the study of the 
cellular aspects of resistance was an investigation of 
the inflammatory cycle by the technique described 
by Rebuck.” This consists, briefly, of removing 
the superficial cornified epithelium in an aseptically 
prepared area of skin by gently scraping with a 
sterile scalpel. A drop of antigen (T. A. B. 
vaccine) is then placed on the denuded area (both 
of these children had been previously shown to have 
delayed sensitivity to this material by intracutaneous 
testing) covered with a chemically clean and sterile 
cover-slip. The cover-slip is then held in position 
by a small piece of cardboard and taped to hold 
it in place. These cover-slips are replaced at fre- 
quent intervals over a 24-hour period, and the 
cellular exudate present on the cover-slip is fixed 
by air drying and stained by a Wright-Giemsa 
method. This provides an excellent picture of the 
progress of sequential cellular migrations and 
metamorphoses. In the normal person the in- 


flammatory response viewed in this way shows a 


very consistent pattern of events, beginning with 
the migration of neutrophils two hours after ir- 
ritation of the skin. By the end of four hours 
the first entry of small lymphocytes into the area is 
observed. A gradual transition in cell types occurs 
so that during the period between 12 and 24 hours 
after irritation the predominant cell type is the 
large mononuclear-phagocytic cell called the poly- 
blast by Maximow. In the specimens taken 24 
hours after irritation, the numerous hematogenous 
cells in the inflammatory exudate are accompanied 
by a few proliferating fibroblasts. The two chil- 
dren in this report who were studied by this tech- 
nique showed an inflammatory response which did 
not differ in any detectable manner from the in- 
flammatory cycle observed in normal children. 


Attempts to Isolate a Pathogenic Agent.—Be- 
cause of a consistent lack of evidence implicating 
bacterial, mycotic, or protozoal pathogens as causa- 
tive agents for this progressive disease which 
possesses so many characteristics of an infectious 
process, we have made repeated efforts to isolate a 
viral agent from the tissues of our last two patients. 
In this effort we have made use of a variety of 
techniques and from them are prepared to conclude 
that no known viral agent is responsible for this 
disease. 

Preparations of granulomatous lymph nodes 
(Cases 3 and 4), both with and without suppura- 
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Fig. 8 (Case 4).—Multiple nodules present over the surface (a) and on cut section (b) of 


the liver. 


tion, and granulomatous specimens of liver (Cases 
3 and 4) and lung (Case 3) have been used to 
inoculate the scarified cornea and anterior chamber 
of the rabbit eye, the peritoneal cavity of rabbits, 
guinea pigs, and both adult and suckling mice, the 
chorioallantoic membrane and yolk sac of the chick 
embryo, and the skin and peritoneal cavity of rhesus 
monkeys without producing any evidence of infec- 
tion. We have also inoculated a wide variety of 
cell lines in tissue cultures in an attempt to isolate a 


cytopathogenic agent.t These have included six 


pure lines of normal and malignant human epithelial 


+ This has been accomplished through the co- 
operation of Dr. J. T. Syverton of the Department 
of Bacteriology and Immunology of the University 
of Minnesota. 

Fig. 9 (Case 4).—The cut section of the lung, 


showing one large nodule immediately beneath the 
visceral pleura. 


cells and dispersed monkey-kidney cells. Because 
of the presence of granulomata in the liver of 
these patients, we have also inoculated tissue cul- 
tures of two liver-cell lines, one of which was 
derived from the hepatic tissue obtained at biopsy 
from one of the patients (Case 4) suffering from 
this disease. We have used this cell line in addition 
to the others in attempts to isolate an agent from 
our last two patients but have been unsuccessful. 
At the same time that these attempts were made 
to isolate a viral agent, appropriate media were 
also inoculated with these materials for the isola- 
tion of tuberculosis and 
other species of Mycobacterium, the various patho- 
genic fungi, such as the Nocardia, Actinomyces, 
Blastomyces dermatitidis, Histoplasma capsulatum, 
species of Brucella and Pasteurella, and the more 
common pathogenic bacteria. None of these at- 
tempts has resulted in the isolation of an agent to 
which we could attribute the disease process. We 
have, however, observed on a number of occasions 


such organisms as M. 


coagulase-positive staphylococci to be present in 
what be believe are secondarily infected areas. 
The possible role of the Staphylococcus will be 
discussed further in a later section of this paper. 


Fig. 10 (Case 4).—The surface and cut section 
of the kidney, showing several small nodules 


Vol. 97, April, 1959 


if 
42/402 


FATAL GRANULOMATOUS DISEASE 


.< 


sh 

the? 


‘2 


Pathological Examinations 

The characteristic lesion found in all of these 
children has been the formation of granulomata 
in multiple areas of the body. The granulomas 
have varied in size from 1 or 2 mm. to large con- 
fluent areas of necrosis with suppuration many 
centimeters in diameter. The postmortem specimens 
from Case 4, showing the nodular formations, are 
pictured in Figures 8, 9, and 10. The smaller 
granulomas have consisted of rings of mononuclear 
cells surrounding an area of homogenous eosin- 
ophilic material. These have always been associated 
with a few giant cells and a rather large number 


(Case 4).— 
specimen, 


Fig. 12 
Liver biopsy 
illustrating one of the 
microscopic granulomas. 
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Fig. 11 (Case 3).— 
Liver biopsy specimen, 
showing one of the micro- 
scopic granulomas pres- 
ent. 


of plasma cells. The minute granulomas found in 
the liver of Cases 3 and 4 and the granulomas 
present in the lung of Case 3 at the time of biopsy 
are illustrated in Figure 13. In the pathological 
study of these lesions, a great variety of staining 
techniques have been employed in addition to the 
These have included both 
Gram and acid-fast stains, periodic acid-Schiff 
stain, and the Gridley stain. None of these tech- 
niques has revealed an etiological agent. As noted 
in the pathological reports included in the case 
descriptions, this disease apparently is one featured 
by generalized involvement of the reticuloendothelial 


routine tissue stains. 
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system. It involves in one child or another prac- 
tically every group of nodes throughout the body 
and, in addition the liver, spleen, lung, and skin. 
It is important in distinguishing this disease from 
Wegener's granuloma to point out that there has 
never been any clinical evidence of renal involve- 
ment in these children nor have there ever been 
arterial lesions demonstrated in any of the patho- 
logical specimens. In our last child, several small 
nodules of granulomatous tissue were present in 
each kidney at the time of post-mortem exami- 
nation. 


Comment 


From the case material that we have had 
the opportunity to study over the past few 
years and from the family history presented 
by one of our patients, it is possible to 
formulate a general description of this 
disease entity. It would appear from our 
investigations that, possibly on a genetic 
basis, this disease has a predilection for male 
children during the first year of life. The 
striking family history present in one of 
these children suggests that the disease may 
occur in male members over several genera- 
tions. Characteristically, the first manifesta- 
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Fig. 13 (Case 3).—Lung biopsy speci- 
men, illustrating one of the granulomas 
present. 


tion is cervical lymphadenopathy which runs 
a chronic course that finally results in the 
formation of abscesses and draining sinuses. 
This adenopathy is generally associated with 
fever, and shortly weight loss and anemia 
become evident. At this point in the course 
of the disease we have regularly found a 
prominent increase in the y-globulins. The 
various acute-phase reactions are regularly 
strongly positive. As the disease progresses, 
involvement of the reticuloendothelial sys- 
tem becomes generalized and is commonly 
associated with frank suppuration of various 
groups of nodes throughout the body. 
Hepatosplenomegaly is, in our experience, 
present at this time. Together with the 
involvement of various lymphatic areas and 
the development of systemic manifestations, 
there develops what appears to be a charac- 
teristic eczematoid dermatitis. On micro- 
scopic examination this dermatitis is found 
to represent a further extension of the 
generalized granulomatous process. The 
dermatitis regularly appears over the eyelids 
and extends to the periorbital area. Con- 
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junctivitis is often present, and a corneal 
ulceration developed in one of the patients. 
The dermatitis also appears about the ex- 
ternal ears and has been associated with 
a serosanguineous nasal discharge. This 
was quite striking in Case 3. This boy 
exhibited several intervals of relatively 
good health which separated rather severe 
exacerbations of the disease. The charac- 
teristic dermatitis and the serosanguineous 
nasal discharge always preceded a recru- 
descence by several days or weeks. Circum- 
oral involvement may also appear. The 
dermatitis may also be present in various 
intertriginous areas, though here it has the 
moist character commonly associated with 
such areas. The cardinal manifestations are 
the generalized lymphadenitis, hepatosple- 
nomegaly, and the eczematoid dermatitis 
occurring together with fever that is often 
of a septic character. The clinical manifes- 
tations vary slightly from case to case and 
in individual cases from month to month, 
but we have not observed true remissions in 
this disease. Even when some or all of the 
various clinical features may be temporarily 
absent the sedimentation rate and the serum 
y-globulins remain persistently elevated. In 
each case pulmonary involvement has devel- 
oped and has been an ominous sign. Though 
periods of symptomatic improvement have 
occurred even after the development of 
pulmonary lesions, this would appear to 
mark the terminal phase of the disease. At 
this time the previously suppurative adenop- 
athy becomes quiescent and the debilitating 
systemic manifestations assume the most 
prominent role. Death in all of the children 
has followed within a year of this event. 

The various laboratory examinations 
which we have performed and the patholog- 
ical lesions that have been demonstrated 
do not enable us to arrive at an etiological 
characterization of the disease. We feel, 
however, that they serve to distinguish 
this syndrome from previously reported 
entities. This chronic granulomatous proc- 
ess most closely resembles some infectious 
disease, and our major efforts have been 
directed toward identifying an infectious 
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agent. Extensive attempts have been made 
to demonstrate a tuberculous process or a 
bacterial or mycotic infection without suc- 
cess. We have made repeated attempts to 
demonstrate a cytopathogenic agent, infec- 
tion with Actinomycetes, Mycobacteria, and 
protozoal agents. All of our efforts in this 
direction have been futile. In our last two 
patients we attempted, with all the tech- 
niques currently available, to isolate a viral 
agent from the wide variety of pathological 
materials that were available. Though we 
have succeeded in propagating in permanent 
culture tissue from one of these children, 
we have not been able to demonstrate a 
cytopathogenic agent nor have we been able 
to demonstrate an agent pathogenic for 
various experimental animals. This does 
not make it possible to conclude with abso- 
lute certainty that a viral agent does not 
exist. It is conceivable that this disease is 
due to one of those viral agents which can 
be demonstrated at this time only by human 
passage. The malignant course of this dis- 
ease precludes such investigation. In cer- 
tain aspects this disease bears some 
resemblance to cat-scratch disease. Three 
of our patients, however, were tested with 
potent cat-scratch antigens, and all were 
negative. The course of the disease does 
not resemble cat-scratch disease, nor are 
the distributions of the lesions similar to 
this entity as it is currently recognized. 
The exposure to animals which is almost 
the rule for this latter syndrome was absent 
in these children. The staphylococcal infec- 
tions which have at times been present in 
these patients have been vigorously treated 
with a great number of antibiotics. These 
periods of antimicrobial therapy have not 
resulted in an apparent modification of the 
disease process. We have been forced to 
conclude that these staphylococcal infections 
represent secondary invasion of diseased 
and perhaps inordinately susceptible tissue. 
From the many specimens we have obtained 
from various groups of nodes, a clear 
picture emerges. The process appears to 
begin with the formation of small granu- 
lomatous areas in the lymph nodes that 
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manifest themselves as clinically recogniz- 
able lymphadenopathy. As this granuloma- 
tous process develops, areas of necrosis 
develop and suppuration and spontaneous 
drainage through the skin may occur. Early 
in the granulomatous process the nodes are 
regularly sterile. It is in the latter stage of 
suppuration that secondary infection with 
the staphylococci has occurred. On the as- 
sumption that some agent might be present 
for which our cultural techniques are inade- 
quate, we have given prolonged courses of 
antituberculous therapy and courses of 
antibiotics specifically designed for staphylo- 
coccal infections but also of such scope as 
to be effective against the Gram-negative 
organism and for certain mycotic infections. 
None of these regimens have demonstrably 
benefited these children. 

Cutaneous granulomas may be produced 
by certain chemical irritants, and a dissemi- 
nated granulomatous pulmonary disease has 
been described due to beryllium poison- 
ing.*® Such processes bear no real clinical 
resemblance to the patients we have de- 
scribed, nor is there any evidence from 
careful historical review that a chemical 
agent could have played a part in this dis- 
ease process. 

After what at this time must be consid- 
ered an extensive though unsuccessful at- 
tempt to demonstrate an infectious agent, 
it becomes important to distinguish this 
disease from those entities of a granuloma- 
tous nature to which this disease bears a 
superficial resemblance. Boeck’s sarcoid is 
a disease to which there is some resem- 
blance.*? Suppurating adenitis, however, is 


extremely rare in sarcoidosis. The osseous 


lesions generally demonstrable at some time 
during the course of sarcoidosis have not 
been present in our patients. The cutaneous 
manifestations of the two diseases differ 
sharply, and the pulmonary lesions in these 
children are not like those observed in sar- 
coidosis. The Kveim antigen for sarcoid was 
injected into two of our patients with nega- 
tive results. Though this disease that we have 
described may easily be distinguished from 
sarcoidosis as it characteristically manifests 
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itself in the adult, it still remains a remote 
possibility that this is actually the childhood 
expression of an unusual variant of sar- 
coidosis. Clinically, however, these children 
have had a disease which more closely re- 
sembles the disease described in adults as 
Wegener’s granuloma. This granulomatous 
disease, however, is almost always associ- 
ated with nephritis, and arterial lesions re- 
sembling those of periarteritis nodosa have 
been seen in the pathological material from 
Such renal in- 
nor have 


all well-documented cases. 
volvement has not been seen 
arterial lesions been found in our patients. 
The generalized nature of this new syn- 
drome of childhood serves best to distin- 
guish it from the midline granuloma of the 
face which has been reported in children,* 
although a basic similarity may certainly 
exist. In malignant midline granuloma the 
process begins in the mucosa of the upper 
respiratory tract and from there progresses 
by direct extension as a locally destructive 
process. Janeway '* has described a group 
of children who present a clinical picture 
somewhat similar to the children in this 
report. These children were subject to 
repeated staphylococcal infections and had 
associated neutropenia of various degrees 
together with marked elevations in serum 
y-globulin concentration. None of these 
children, however, were found to have gran- 
ulomatous lesions. In Sweden, Kostman ™ 
has reported a group of children quite sim- 
ilar to those described by Janeway. Again 
there was a superficial resemblance to this 
granulomatous syndrome, though the con- 
sistent neutropenia would appear to allow 
a clear distinction. We have also had an 
opportunity to study a child with the lipo- 
chrome pigment disease reported by Land- 
ing.2° The clinical illness in this syndrome 
of Landing is of a different character, as are 
the pathological findings. 

In the management of these patients we 
have made a number of attempts at what 
we hoped might be effective treatment. We 
have given prolonged courses of antituber- 
culous therapy, and all of these patients have 
received intensive courses of various anti- 
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biotics. These measures have not altered the 
relentless progression of the disease, nor 
have they had any correlation with the 
periods of temporary improvement that have 
at times been noted. On the assumption that 
this syndrome might represent a dysgamma- 
globulinemia associated with the formation 
of large amounts of nonantibody globulin, 
we have administered courses of pooled hu- 
man y-globulin to three of our patients. 
We have also given innumerable blood and 
plasma transfusions to one of our patients, 
hoping that we might provide in this man- 
ner some unknown factor in which he might 
be deficient. Neither of these measures has 
resulted in demonstrable clinical benefit. 
Local radiation therapy to areas of cervical 
involvement was given to two of our pa- 
tients. It has been reported that this at 
times has provided dramatic relief in mid- 
line granulomas, but in our patients it was 
without apparent effect. As a last attempt 
to halt the progress of the disease in one 
of our patients, we used large doses of 
cortisone. This resulted in dramatic symp- 
tomatic relief for a period of three days. 
After the initial period of well-being, the 
child developed an overwhelming staphylo- 
coccal septicemia and died. The known 
enhancement of susceptibility to infection 
in patients treated with therapeutic doses 
of cortisone made us reserve this drug until 
it seemed as though the patient would die 
within a period of a few weeks unless some- 
thing was done to halt the disease. For 
these reasons we were hesitant to use corti- 
sone in our last patient who appeared to be 
in relatively good clinical condition until a 
few days before he died. As a logical sequel 
to the benefit that nitrogen mustard has 
provided in Hodgkin’s disease and certain 
use of 


acquired hemolytic anemias,*! the 
this form of therapy in a further attempt to 
halt the progress of the disease might be 


considered. However, the suppression of 
hematopoietic tissue by this drug and its 
profound effect on reducing capacity to 
resist infection made us wary of its use in 


these cases. 
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Our studies of this syndrome have left us 
with the impression that in some way this 
disorder represents a generalized disease of 
the reticuloendothelial system. In the light 
of this array of negative information, the 
syndrome that we have described bears a 
certain resemblance to Hodgkin's disease 
and the reticuloendothelioses. Although the 
patients which we are studying are clearly 
separable on pathological grounds from 
those with Hodgkin's disease and the reticu- 
loendothelioses, it should be remembered 
that Hodgkin’s disease, though now gener- 
ally accepted as a malignancy, has in the 
past been considered by many to represent 
a bizarre response on the part of the host 
to an infectious agent. The innumerable 
attempts to obtain direct proof for this 
assumption have been as fruitless as our 
own attempts with this new syndrome. On 
consideration of the clinical and pathological 
aspects of those diseases that lie on the ill- 
defined borderline between and 
malignancy, there is evident a striking re- 
semblance both with each other and with 
the disease presented in this paper. Such 
differences as are evident in their clinico- 
pathological aspects have provided the logi- 
cal basis for considering them as separate 
disease entities though their basic etiological 
It might also be 
attractive to consider this new entity as a 
bizarre variety of the so-called collagen 
diseases. Chase** has produced in guinea 
pigs an experimental granulomatous disease 
involving the skin and various other organs 
that at least bears some superficial resem- 
blance to the entity described here. An 
autoallergic skin disease has also been de- 
scribed.** Certainly, if it is plausible to 
consider the collagen diseases as sensitivity 
reactions secondary to some alteration in 
the immune response of the host, with their 
individual symptomatology resulting from 
the tissues damaged in this reaction, then 
it might be postulated that the disease that 
we have described could represent an altera- 
tion in immunological turned 
against the reticuloendothelial system whose 
functional and 


infection 


nature remains obscure. 


response 


alteration and 
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eventual destruction results in the clinical 
picture presented. 


Summary 


Four male children suffering from a pre- 
viously unreported syndrome consisting of 
chronic suppurative lymphadenitis, hepato- 
splenomegaly, pulmonary infiltrations, and 
eczematoid dermatitis of characteristic dis- 
tribution are described. These manifesta- 
tions are the result of a_ generalized 
granulomatous process and are associated 
with a prominent hypergammaglobulinemia. 

This new syndrome is differentiated from 
recognized forms of infectious and nonin- 
fectious disease producing granulomatous 
processes in childhood. The extensive clini- 
copathological and laboratory examinations 
that have made this distinction possible are 
described. In spite of these efforts the 
nature of this syndrome remains obscure. 

Extensive empirical efforts at treatment 
of the disease have been without effect upon 
the relentless progression that would seem 
to be a most characteristic feature of this 
syndrome. 

Heart Hospital, University of Minnesota Medical 
School (14) (Dr. Good). 
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Serological Studies of the Poliomyelitis Epidemic in 


Huskerville, Neb. 


WARREN E. ENGELHARD, Ph.D., and PAUL M. BANCROFT, M.D., Lincoln, Neb. 


This report describes the distribution of 
Types 1, 2, and 3 poliomyelitis antibodies in 
the sera of residents of Huskerville, Neb., 
after the severe epidemic of 1952. A de- 
tailed description of this epidemic was re- 
ported elsewhere." 

The Huskerville experience is of particu- 
lar epidemiological importance because first, 
paralytic poliomyelitis was sharply limited 
in its geographic distribution; second, the 
greatly simplified physical facilities and so- 
cial structure of the community made it pos- 
sible to discern environmental factors and to 
relate them to the distribution of the clinical 
disease; third, factors within the community 
itself appeared to be decisive in determining 
the distribution of clinical disease and the 
intensity of virus invasion. 

The epidemic of poliomyelitis was ex- 
plosive, running its course in five weeks with 
an attack rate of paralytic disease (Table 1) 
of 20 per 1,142 population. Confirmed 
clinical paralytic and nonparalytic cases 
numbered 51 per 1,142 (Tables 1 and 2). 

There had been no previous clinical polio- 
myelitis in Huskerville. 

This community was of unusual composi- 
tion. The child population was mostly under 
6 years of age. The children involved were 
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so young that they were either born here 
or could have had very little contact with this 
infection elsewhere. 

Virological studies seemed imperative, 
first, to establish the etiological agent and 
the prevalence of other viruses. Second, it 
was desirable to determine whether the virus 
had general distribution throughout the area 
or limited distribution coinciding with the 
distribution of clinical poliomyelitis. Third, 
if the virus had general distribution, was 
there a difference in the intensity of virus 
invasion in the areas of high and low in- 
cidence of clinical disease. 

It was hoped also that insight would be 
obtained relative to the persistence of these 
neutralizing antibodies, the antibody re- 
sponse in subclinical disease, the role of 
heterologous immunity, and the role of im- 
munological maturity. 

The serological studies included in the 
preliminary report’ have been greatly ex- 
tended. 


Materials and Methods 


HeLa-cell culture methods essentially similar 
to those described by Syverton, Scherer, and El- 
wood * were employed for the majority of the test 
sera. For a limited number of sera the colorimetric 
procedure of Lipton and Steigman* was also em- 
ployed. Good agreement was observed between 
the two tests. HeLa-cell suspensions containing 
1,000,000 cells per milliliter were purchased from 
the George Washington Carver Foundation, Tus- 
keegee, Ala. The cells were washed and numbers 
adjusted to 150,000 per milliliter by addition of 
growth medium containing 50% nontoxic inacti- 
vated polio antibody free human serum (HS), 48% 
Hanks balanced salt solution (BSS), and 2% 
hyaluronidase-treated chicken embryonic extract, 
(CEE). One hundred units of penicillin per milli- 
liter and 100ug. of streptomycin per milliliter were 
used. The magnetically dispersed cell suspension, 
0.5 ml., was dispensed with the automatic Cornwall 
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into screw-cap tubes and incubated horizontally at 
37 C for 7-10 days. Preparatory to performing 
virus titrations and serum neutralization tests, all 
tubes were checked to determine normal cellular 
morphology. The old media was removed and the 
cells washed with BSS, after which 0.5 ml. of 
maintenance solution (MS) was added (90% MS, 
10% chicken serum). 


Titration of Virus 


Three vials of either the Mahoney strain of 
Type 1, the MEF; strain of Type 2, or the Saukett 
strain of Type 3 virus * were pooled and serial 
0.5 logw or logw dilutions of 10°%* to 10° pre- 
pared in MS. Three tenths milliliter of each 
virus dilution was added to 0.3 ml. of MS and 
hour at room tempera- 


allowed to incubate one 


ture, after which time 0.15 ml. of each dilution 


mixture was set up in quadruplicate in tubes con- 
taining HeLa cells and 0.5 ml. of MS. The 
tubes were observed after five days’ incubation at 
37 C. The titer recorded was that logw dilution 
which showed complete destruction of HeLa cells 
This was evidenced by the presence of numerous 
spherical cells and ultimate shedding of cells from 
the glass surface. One hundred TCID» t per 0.3 ml. 
of virus was used in the serum neutralization 
test. A new batch of virus was pooled and titrated 
each time a group of antisera were tested. 


Titrations of Known Antisera 


Dilutions of 1:20 of type-specific poliomyelitis 
monkey antiserat were prepared in Hanks BSS 


* Poliomyelitis virus cultivated in monkey kidney 
tissue culture supplied by Connaught Research 
Laboratories as standard virus for the poliomyelitis 
vaccine evaluation program. 

HeLa- 

Cell 
Culture 


Trypsinized 
Monkey- 
Kidney 
Roller 
Tubes TCI Ds TCIDs 
Virus Lot. No. Av. Score Av. Score 
Type 1 (Mahoney) 6.1 
Type 2 (MEF) 6.2 
Type (Saukett) 5.8 
+ Prepared by Dr. H. A. Wenner. 
Monkey 
Kidney- 
Tissue 
Culture 
1:1,600 


HeLa- 
Cell 

Tissue 

Culture 


50% Serum Dilution 
End-Points vs. 100 
TCIDs Serum 

Type 1 (Brunhilde) 

Type 2 (Lansing) 1 :6,400 

Type 3 (Leon) 1 :6,400 

Normal Monkey 1:2 

t Dose causing cytopathic changes in 50% of the 
inoculated monkey-kidney or HeLa-cell culture. 
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and stored at —20 C. Dilutions of 1 :400 to 1:12,800, 
in 0.3 ml. amounts were prepared, to which was 
added 0.3 ml. of 100 TCI Ds of virus, also prepared 
in MS. This mixture was incubated for one hour 
at room temperature and 0.15 ml. of each dilution 
then added to duplicate tubes of HeLa cells con- 
taining 0.5 ml. of MS. Cytonecrosis was observed 
after five to seven days’ incubation at 37 C. 


Titrations of Unknown Antisera 


Duplicate sera dilutions were prepared in 0.3 
ml. amounts in MS. These dilutions were kept at 

20 C until ready to use. To each dilution of sera 
was added 0.3 ml. of 100 TCIDw dilution of virus. 
This mixture was incubated one hour at room 
temperature, after which time 0.15 ml. of 
dilution was added to duplicate tubes containing 
HeLa cells and 0.5 ml. MS. The tubes were ob- 
served for cytonecrosis on the fifth and seventh 


each 


days. The titers were expressed as the highest 


serum dilution which did not show cytopathogenic 
effect of virus. All sera were titrated in groups 
of 40-60 including complete families. Single sera 
samples were not selected at random from the 
pool available. 

Controls consisted of serum toxicity tests (sera 
dilutions, 1:4 and 1:8 titrated in the absence of 
virus), viral controls to confirm HeLa-cell destruc- 
tion in the absence of sera, and HeLa-cell controls 
to observe maintenance of cells for the seven-day 
period. As a further check of our titers, aliquots of 
all sera from children were submitted to the Uni- 
versity of Washington to be tested by Dr. C. A 
Evans and his group. 


Observations and Comment 
The Etiological Agent.—Table 1 describes 


the 20 cases of paralytic poliomyelitis. The 
clinical findings during the acute illness and 
the sequelae found three years later make 
the diagnosis unassailable. First, the ob- 
servations from three of these cases were 
excluded (late group) because their illness 
came considerably after the epidemic. (In 
two instances the illness appeared also to 
have been acquired elsewhere [Cases 18 and 
20], and in one instance [Case 19] the virus 
was found to be Type 3, which was not 
the characteristic virus of this epidemic.) 
Sera were secured from 10 of the remain- 
ing 17 patients in the epidemic group. All 
represented significant titers of 1:32 or 
higher to the Type 1 virus. One case (Case 
9) also carried a significant titer to Type 2 
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virus, It is clear that the Type 1 virus was 
responsible for the cases of paralytic polio- 
myelitis. Similarily even when the late group 
is included, Type 1 virus could be the eti- 
ological agent for 12 of the 13 sera tested 
(all except Case 19), Type 2 for two cases 
(Cases 9 and 18), and Type 3 for two cases 
(Cases 19 and 20). Only one person (Case 
18) showed significant antibody levels to all 
three virus types. The three bulbar cases 
showed Type 1 (Case 16), Type 3 (Case 
19), and either Type 1 or 2 (Case 9). The 
two adult cases indicated Type 1 (Case 17) 
and Type 3 (Case 19); with one person 
(Case 20) Type 1 or 3 is involved. It is 
interesting that this young late case with the 
additional Type 3 titer was the only case in 
our paralytic-free row. Actually studies * 
would seem to support a Type 3 infection 


Age, Serum Dilution 


TasLe 2.—Cases of Nonparalyti 


c¢ Poliomyelitis, Huskerville, 1952 
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in this instance, since Type 3 neutralizing 
antibodies diminish more rapidly than Type 
1. It has also been observed *® that Type 2 
antibodies respond to infection with Type 1 
virus. This may have been the case with 
Case 9 of the early group mentioned above 
and Case 18 of the late group. Finally, 
65% of the frank paralytic cases occurred 
in children under 5 years of age, and of the 
13 paralytic sera tested, 92% showed Type 
1 infection (all except Case 19) and 15% 
showed Types 2 and 3 (Cases 9 and 18 and 
Cases 9 and 19, respectively). 

The clinical diagnosis of nonparalytic po- 
liomyelitis is insecure for many reasons. 
Table 2 describes 31 cases in which this 
diagnosis was made by the family physician 
and subsequently confirmed by one or more 
consultants. Three cases were excluded (late 


Type l Type 2 Type 3 
Serum Dilution Serum Dilution 


Address® Yr. Mo. Sex 


107 A 
110 B 
13D 
24D 
13D 


= 


++ 
++ 
++ 


++ 
++ 


8-20 
8-21 
8-22 


Baw 


1:32 1:128 14 1:32 1:128 


* Numbers designate buildings, letters denote apartments One adult residing in apartment 206 B was diagnosed as having 
nonparalytic poliomyelitis with an onset October 10. He is excluded in view of the long interval from the last previous case. 

+ Cases 30 and 31 were siblings of Case 9 and children of Case 19, Table 1. After Case 9 became ill, Cases 30 and 31 went to Chicago, 
where they remained through July and most of August. Their illnesses began on the train en route from Chicago to Huskerville. 


Symbols are the same as in Table 1. 
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Period Date No 1:32 113 

June 6-20 

15-21 6-20 
6-21 
June 6-26 ++ +h ++ ++ ++ -- 
22-29 6-27 3 4 
6-27 13D 4 
6-28 19B ++ +4 -- -- -- 

6-28 19 B 
June 6-30 6B ++ ++# ++ -- 
30- Tl 107 E 

12 74 ++4 -- — ow ++ 
74 215 E il 
7-7 105 D ++ ++ —— +4° +4 -- 

78 19 C ++ ++ ++ +4 -- -- 

7-10 19 C ++ +4 ++# -- -- ++ +4+% -- 
7-10 22 A ++ ++# -- -- —- +4 -- 
July 715 UB -- -- -- -- -- -- -- 
13-19 7-15 190 ++ ++ 
7-15 21 A 
July 7-20 108 C ++ ++ -- ++ -- -- 
20-30 7-24 116 C ++ ++ ++ ++ ++ +4 -- -- 
7-24 116 C 
Late 106 C +4 -- +4 -- -- 
: 16 B -- -- — -- 

2 
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group) because the onset was much later 
than the epidemic and/or the illness was 
acquired elsewhere. From the remaining 
cases, 17 serum specimens were secured. Of 
these, 15 carried significant titers to the 
Type 1 virus. Four also carried significant 
titers to the Type 2 virus and one to the 
Type 3 virus. Results incorporating the late 
group reinforce our Type 1 observations. 
Eighteen now showed significant titers to the 
Type 1 virus. Type 2 and 3 remain un- 
changed. Overall, 90% experienced Type 1 
infection; 20%, Type 2, and 5%, Type 3. 
It is clear that in this group the Type 1 
virus is the predominant etiological agent. 
Of 27 cases of paralytic and nonparalytic 
poliomyelitis in the epidemic group, 25 
could have been due to Type 1 virus. Only 
five could have been due to Type 2 virus 
and only one to Type 3 virus. Only one 
case (Case 16, Table 2) in which a signifi- 
cant titer (Type 2) was found were the 
Type 1 antibodies absent. If we include 
the late group, making a total of 33 
sera, 30 could have been due to Type 1 
virus. Only six could have been due to 
Type 2 virus and only four to Type 3 virus. 
These results from a paralytic group of 
20, only 3 of which are adults, and a non- 
paralytic group of 31, of which only 6 are 
adults, indicate that Type 1 virus was the 
predominant agent in this epidemic. 

The Validity of the Clinical Diagnosis of 
Nonparalytic Poliomyelitis —In but one in- 


Taste 3.—Clinical Paralytic and 


Paralytic Cases 


stance in which serological studies were 
made (Case 21) did the serology fail to 
support the clinical diagnosis of nonparalytic 
poliomyelitis. It would appear that in this 
epidemic, under the rigorous controls im- 
posed upon the doctors in meeting the re- 
quirements of the United States Public 
Health Service and the National Foundation 
for Infantile Paralysis for a polio center, 
the diagnosis of nonparalytic poliomyelitis 
had much greater validity than is usual. 
Incidence of Titers by Age.—In this ab- 
normal population of highly selected young 
adults and their very young children, the 
distribution of infection would of necessity 
be unusual. Table 3 reveals that significant 
titers are of necessity found in young chil- 
dren and young adults. The highest paralytic 
attack rate occurred in the very young, 
while the nonparalytic attack rate gradually 
increased from the very young to a peak at- 
tack rate at the 11-15 year group level. 
The serological studies in the children are of 
particular significance because of their 
limited experience with infections. 
Distribution of Type 1 Virus.—Since 
paralytic and nonparalytic poliomyelitis ap- 
peared to be sharply limited to the first two 
rows (11-25, 101-117) and the west half of 
the third row (210-219) of barrack build- 
ings and since not a single case of paralytic 
disease and only one case of nonparalytic 
poliomyelitis was found in the remaining 
Nonparalytic Attack Rates by Age 


Nonparalytic Cases 


Population No. 


2 
7 


Age not available 
Children 
Adults 


Total 


Attack 
Rate, % 


5.0 
2.75 
3.30 


Engelhard—Bancroft 


2 
7 
j 
= - - Total 
No. Samples | Attack Attack 
Age Group No. Rate, % Rate, % 
1-11 Mo. 60 17 3 2 3.3 83 
1-5 Yr. 363 178 10 ty 3.85 6.6 phy 
6-10 121 62 ‘ 6 49 8.2 % 
‘5 11-15 18 2 7.0 
16-20 4 -- -- -- 
age 21-30 198 150 3 1.5 2 10 2.5 = 
400 8 2 AE a, 
Total 883 502 2 31 im 
: & 
1,142 
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Area of High Incidence of Clinical Disease 


Building Units Building Units 
11-25 101-117 
Type Type 


Total No. 
Sera 

No. Post- of 
tive 


Taste 4.—Neutralization of Virus by Sera from Children 


Building Units 
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Not Having Poliomyelitis * 


Area of Low Incidence 
Building Units Building Units 
210-219 201-209 301-323 
Type Type Type 


< 
o 
ow 


* Neutralization of Type 1, 2, and 3 poliomyelitis virus by sera of Huskerville children aged 6 mo. to 15 yr. who did not have clinical 
poliomyelitis in 1952. Results grouped according to place of residence. (Sera collected in May, 1954. Six sera excluded because of con- 


tamination or toxicity). 


+ Additional sera figures in this column differ to a small extent from those previously published, since additional tests with Type 


1 virus were carried out. 
t Neutralized virus at dilution of 1:32 or higher. 


row (310-323) and one-half (201-209),* it 
is imperative to know whether the Type 1 
virus was restricted or was widely dis- 
seminated throughout the community. 
Table 4 describes 270 sera which were 
secured from children uniformly distributed 
throughout the village who did not have 
clinical poliomyelitis, either paralytic or non- 
paralytic. In the high-incidence and low- 
incidence areas significant titers were 
summarized as follows: 
High-Incidence Area (Total Sera, 164), 
No. Positive for Virus Type 


Row l 2 3 
1 54 23 10 
2 51 20 15 
3 30 8 7 (West Half) 


135 51 32 
(82%) (31%) (19%) 
Low-Incidence Area (Total Sera, 100), 
No. Positive for Virus Type 


Row | 2 3 
1 
2 

3 19 6 (East Half) 
4 35 15 15 
54 21 21 


(54%) (21%) (21%) 
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It is evident that the Type 1 virus did 
occur in the low-incidence area in over half 
(54%) of the children tested. Neverthe- 
less, 82% of the children tested in the high- 
incidence area had significant titers for this 
virus. The virus did have wide distribution 
throughout the entire area, but the involve- 
ment was greater in the area of high in- 
cidence of clinical disease. For example, 
noticeably higher numbers of positives were 
observed for units 11-25, 101-117 and 210- 
219 (54, 51, and 30, respectively), while 
units 201-209 and 301-323 showed 19 and 
35, respectively. 

The Distribution of Type 2 and 3 
Virus.—While the distribution of Types 2 
and 3 neutralizing antibodies in these same 
units was significantly less, there was an in- 
crease in Type 2 infection in the high-in- 
cidence area of clinical disease (31% as 
compared to 21%). This suggested that the 
same environmental factor or factors af- 
fected it as they did the Type 1 virus but 
to a smaller degree. There appeared to be 
no significant difference in the incidence of 
Type 3 infections. However, since neu- 
tralizing antibodies to Types 2 and 3 virus 
were detected in only about 200% of the 
residents in Area B, the low incidence of 
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TaBLe 5.—Incidence of Poliomyelitis Infection 
with Types 1, 2, and 3 Neutralizing Antibodies 


Age, Yr. Typel.% Type 2,% Type 3,% 
High incidence area 
14 
5-9 
Low incidence area 
14 
5-9 
Over-all incidence 
14 
5-9 


poliomyelitis in this geographic area could 
not be attributed to heterotypic immunity * 
resulting from previous exposure to these 
types. It is also apparent that the incidence 
of infection in the 1-4 year age group is as 
great or greater than in the 5-9 year age 


group (Table 5), particularly with Type 2 
virus in the over-all incidence and _ high- 


incidence areas. These differences were not 


apparent with Type 3 virus. There was not 


a definite increase with age. Therefore, 
polio of Types 2 and 3 did not occur every 
year or even every two years. This epi- 
demic represented an unusual incident in 


It was not just a 


terms of virus spread. ; 
heightened severity of infection occurring 
at a usual rate. 

Distribution of Poliomyelitis Viruses in 
the Control Group.—Since a pre-epidemic 
control group was not available, a post- 
epidemic group, representing children 6 
months to 13 years of age who moved into 
Huskerville 12 to 18 months after the epi- 


TaBLe 6.—Neutralization of Poliomyelitis Virus by Sera of Thirty-Four Children Grouped 


According to Age 


Type l 
Residence — 
Case No. Age, Yr. Building 
1 ‘ 303 C 
2 (b) 
3 (a) 
4 (a) 
5 (a) 
6 
7 (@) 
8 (a) 
9 
10 (a) 
11 () 
12 (h) 
13 (a) 
14 (a) 
15 (a) 
16 (a) 
17 () 
18 (4) 
19 (h) 
20 (a) 
21 (a) 
22 (a) 
23 (b) 
24 (a) 
25 (a) 
26 (a) 
27 (b) 
28 (b) 
29 (b) 
30 (b) 
31 
32 (b) 
33 (0) 
34 (5) 


16 B, 
16 B, 314.C 


* (a)= Lived outside Nebraska and moved to Huskerville 12 months after the epidemic. 
(6) = Resided in Lincoln but moved to Huskerville 12 months after the epidemic. 

+-+ Indicates virus was neutralized; therefore, cells did not degenerate. 

——Indicates virus was not neutralized; cells underwent characteristic cytonecrosis. 


Engelhard—Bancroft 
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demic, was examined, Completed question- 
naires received from these families indicated 
that all children had lived in the village at 
least 6 months, none had received y-globulin, 
or had previously lived in a polio-epidemic 
area. None of the immediate members of 
the families had ever had polio. Of this 
control group of 34 (Table 6), significant 
Type 1 and 3 titers were found in 9, or 
26%. This compares with 82% and 19% 
for Types 1 and 3, respectively, in our 
epidemic high-incidence areas and 54% and 
21% for Types 1 and 3, respectively, in our 
low-incidence areas. Four, or 12%, showed 
Type 2 antibodies which compared with 
31% and 21% in our high- and low-inci- 
dence areas, respectively. Our observations 
of epidemic exposure on antibody levels of 
children up to 15 years of age shows very 
little change observed for Type 3, moderate 
increase for Type 2, and, of course, marked 
increase of Type 1, the causative virus. 

With the control group, none of the chil- 
dren showed neutralizing antibodies to all 
three polio types and a low percentage 
(12%) shared Type 1 and 2 or 1 and 3 
antibodies. Compared with other epidemi- 
ological control studies * there was the same 
conspicuous absence of neutralizing anti- 
bodies in the younger age group of 1-4 years 
with the gradual increase in the succeeding 
age groups. It would appear from our ob- 
servations that the epidemiological factors 
which were operative were no longer ef- 
fective 12 or more months after the epi- 
demic. This improvement followed complete 
rectification of the defects in the plumbing 
and water systems. 

Titers of Children with Paralytic and 
Nonparalytic Disease.—No differences were 
apparent when correlating antibody titers 
with types of poliomyelitis, severity of at- 
tack, or sequelae which followed. How- 
ever, high neutralizing antibody titers were 
maintained several years after the infec- 
tion. For example, Table 7 indicates that 
high titers (1:32 or above) were found in 
nonparalytic clinical disease as often or more 
often than in paralytic disease. Much higher 
titers, however, were secured to the Type 1 
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Taste 7.—Neutralizing Antibody Levels in 
Children with Paralytic and Nonparalytic 
Poliomyelitis Eighteen Months After Infectio 


No. hildren 
Paralytic Nonparalytic 
Polio Type Polio Type 

Titer 1 2 3 1 2 3 
1:4 or less 1 ll 10 2 16 19 
1:32 3 2 5 
164 3 1 1 2 1 1 
1:128 5 1 5 3 
1:256 1 6 
Total 13 20 


virus than to the Types 2 and 3 virus, 
clearly indicating that the Type 1 virus was 
not only the most prevalent virus but pro- 
duced the most intense immune response. 
It is also interesting to note that from the 
standpoint of heterologous immunity none 
was encountered among three of the paralytic 
children, Cases 9, 18, and 20 (Table 1) who 
showed significant titers to Types 2, 2 and 
3, and 3 neutralizing antibodies respectively. 
In addition, one cannot help observing that 
with four paralytic cases, Cases 3, 11, 14, 
and 18, representing 10, 11, 18, and 20 
months of age, respectively, that capacity for 
antigenic response, as evidenced by antibody 
persistence, seemed to increase gradually 
with age. 


Summary 


Observations completed for Types 1, 2, 
and 3 polio neutralizing antibodies among 
Huskerville residents who experienced para- 
lytic and nonparalytic symptoms show the 
etiological agent to be Type 1 virus. Type 1 
virus was not restricted in its distribution 
to the high-incidence area but was dis- 
seminated throughout the community. The 
incidence of involvement was greater in the 
area of high incidence of clinical disease. 

The distribution of poliomyelitis in our 
control group followed the usual pattern. 
Neutralizing antibodies were absent in the 
younger age group, while they appeared with 
increasing frequency in succeeding age 
groups. Our observations, when compared 
with the control group of epidemic exposure 
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on antibody levels, show marked increase of 
Type 1, moderate increase of Type 2, and 
little change of Type 3 antibodies. 

High-titer polio neutralizing antibodies 
were shown two years after the epidemic. 
No differences in immune response were ob- 
served among paralytic and nonparalytic 
cases. However, Type 1 virus proved to be 
the most antigenic. 

Very limited findings suggest the absence 
of cross immunity with the three types of 
poliomyelitis, and ability to produce neu- 
tralizing viral antibodies seems to develop 
with age. 

Department of Bacteriology, The University of 
Nebraska (8). 
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There is considerable clinical evidence 
of hepatic involvement in sickle-cell anemia 
(SCA). Clinically, the liver is enlarged and 
at times tender in 40% of young children 
with SCA, and jaundice is present in about 
50% of cases after 5 years of age.' The 
total circulating plasma protein mass is in- 
creased in these patients.* This places an 
extra strain on the liver as a source of pro- 
duction of serum albumin. 

Despite clinical evidence of liver involve- 
ment in children with SCA, difficulty is 
usually encountered in quantitating hepatic 
dysfunction by the usual laboratory tests. 
This paper represents an attempt to obtain 
additional evidence of disturbance in liver 
metabolism in SCA, 
~ Submitted for publication Sept. 10, 1958 

This project was aided by Grant A-1335 from 
the National Institutes of Health. 
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TaBLe 1.—Liver-Function Studies on Children with Sickle-Cell Anemia 


Studies in Sickle-Cell Anemia 
XII. Further Studies on Hepatic Function in Sickle-Cell Anemia 


ANGELLA D. FERGUSON, M.D., and ROLAND 8. SCOTT, M.D., Washington, D. C. 


Methods 


The following tests were done: (a) traditional 
liver-function tests, (b) serum protein electro- 
phoresis, (c) determination of the level of venous 
blood ammonia, (d) analysis of amino acid ex- 
cretion in the urine, and (¢) histological examina- 
tion of liver tissue. 

A. Traditional Liver-Function Tests.*—Forty- 
nine admissions of 21 children with SCA ranging 
in age from 2 to 13 years were observed in this 
portion of the study. Of the total number of ad- 
missions, 25, or 51%, were found clinically to have 
a palpable liver (13 children), and 21, or 43%, 
showed clinical icterus of variable degree (15 
children). The results of selected determinations 
are given in Table 1. 

The increase in the serum bilirubin, particularly 
in the indirectly reacting portion, is compatible with 
a hemolytic disorder. Some of the patients ex- 


* The studies included serum bilirubin (N. W. 
Powell method), direct bilirubin (micromethod of 
Evelyn and Mallory), indirect bilirubin (modified 
micromethod of Hsia and Gellis), total proteins 
(Biuret method), cholesterol (Bloor Kniedson 
method), cephalin flocculation (Hanger floccula- 
tion test), alkaline phosphatase (Bodansky method), 
urinary and fecal urobilinogen (Watson, McDonald, 
Kelly, et al. method), and serum glutamic oxalo- 
acetic transaminase (Karmen, Wroblewski, and 
LaDue method).** 


Laboratory 
Examination 


Determinations, No. Mean Range 


Normal Values 
in Children 


Serum bilirubin 47 0.2-10.0 0.2-0.8 mg. % 

van den Bergh 
Direct 32 1.67 0.36-5.9 0.10.4 mg. % 
Indirect 36 1.68 0.2-5.18 0.2-0.7 mg. % 

Alkaline phosphatase 23 4.03 2.0-6.8 3-13 Bodansky Units 

Cephalin flocculation 23 04+ 

Total protein 36 6.83 5.0-10.6 6.5-7.5 gm/100 ml. 
Albumin 25 4.55 2.7-5.4 4.5-5.5 gm/100 ml. 
Globulin 27 2.50 1.5-5.2 2.03-2.4 gm/100 ml. 
A/G 2 1.83 0.64-4.0 1.4-2.0 gm/100 ml. 

20 42 20-70 5-40 units ¢ 


8.G. 0. T.* 


* Serum oxaloacetic transaminase. 
t In adults. 
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Fig. 1—Analysis obtained by paper electrophoresis of serum proteins of a normal child 


and a sickle-cell anemia patient. Note the increase in the B- and y-globulin fractions in the 


patient with sickle-cell anemia 


hibited hypoalbuminemia, hyperglobulinemia, and a 
positive cephalin-cholesterol flocculation test as in- 
dicators of hepatic damage 

B. Serum Protein Electrophoresis—Serum pro- 
tein separation by filter-paper electrophoresis was 
carried out on 28 children with SCA ranging in 
age from 10 months to 16 years. Fourteen of the 
children exhibited an elevation in the y-globulin 
fraction, and four showed an elevation in the 
B-globulin (abnormal pattern in 64% of cases) 
(Fig. 1) 

C. Blood Ammonia.—Several reports have de- 
scribed gross disturbances in ammonia metabolism 
with its accumulation in the peripheral blood of 
patients with hepatic disease.*"” 

Fifty-one blood ammonia determinations + were 
made on 26 patients with SCA. The same test 
was done on 28 nonanemic children who were used 
as controls. The control group showed ammonia 
levels which varied from 28.0ug. to 92.0ug. per 
100 ml. of blood. Four patients with SCA were 
studied on two occasions; during an asymptomatic 
or quiescent period and during a crisis associated 
with a mild respiratory infection. Forty-six other 


+ The procedure used for this determination was 
a modification of the method of Seligson and Selig- 
son using photoelectric colorimetry. The normal 
values for this method range from 47 to 102 
micrograms per 100 ml. of blood.™ 
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patients were observed during an asymptomatic pe- 
riod, and the blood of one patient was examined 
during a crisis associated with an extensive coalesc- 
ing bronchopneumonia. The children ranged in age 
from 2 to 12 years. 

The values obtained on patients with SCA who 
were studied during a quiescent period ranged 
from 31.0ug. to 104.0gg. per 100 ml. of blood. The 
patient tested during a crisis episode associated 
with pneumonia had an elevated blood ammonia 
level of 127.0ug. per 100 ml. The levels of the four 
patients in crisis with an associated mild respiratory 
infection ranged from 20.0gg. to 97.0yg. per 100 
ml. (Fig. 2). 

D. Urinary Amino-Acid Analyses—It has been 
shown that amino acids are excreted in normal 
urine in definite patterns characteristic of the 
subject.” It has also been demonstrated that dis- 
turbances in protein metabolism may occur in pa- 
tients with acute and chronic liver disease leading 
to amino-aciduria.” 

Two-dimensional paper chromatography was used 
to separate and identify the amino acids in the 
urine.t Five children with SCA were studied, 
including one case who was observed during a 
SCA crisis associated with an extensive broncho- 
pneumonia. No unusual or abnormal amino acid 
was found in the urine of the small number of 


For t footnote, see page 60/420. 
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Fig. 2—Mean blood ammonia values by age of children with sickle-cell anemia and 


normal controls. The patients with sickle-cell anemia tended to have a slightly elevated value 
when compared with the controls. Note, however, that the blood ammonia concentrations for 


patients observed thus far. Quantitative studies 
are incomplete. The acids identified in the urine 
of the patients with SCA are listed in Table 2. 
E. Morphological Examination of Liver Tissue.— 
A liver biopsy specimen was obtained from a 
5-year-old boy with SCA who was hospitalized for 
a crisis episode associated with pneumonia. His- 
tologic examination of the specimen showed that 
the sinusoids were dilated and plugged with sickled 
cells (Fig. 3). In some areas the sinusoids were 
practically occluded by the stagnation of sickled 
and hemolyzed erythrocytes. The liver cord cells 
were swollen, granular and pale, indicating early 
degenerative change. Laboratory studies performed 


t To obtain a distribution pattern of the various 
amino acids under the conditions at our laboratory, 
radioactive (carbon"*-labeled) and nonradioactive 
known amino acids were chosen. Chromatograms 
in triplicate of the patient’s urine sample and a 
chromatogram of a mixture of the known amino 
acids were run simultaneously under the same con- 
ditions of solvent, temperature, etc. The chro- 
matogram containing the known amino acids was 
first placed in proximity with x-ray film to obtain 
a distribution pattern of the radioactive amino 
acids. Then the known and unknown chromato- 
grams were sprayed together with triketohydrindene 
hydrate (Ninhydrin) and compared for identifi- 
cation. In instances where identification was ques- 
tionable, the amino acid spots were eluted and 
cochromatographed with known acids. 
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the patients generally falls within the normal range of 47 to 102g. per 100 ml. 


on this child showed the following results: hemo- 
globin, 7.8 gm.; hematocrit, 22; WBC, 22,000; 
sickling of RBC, 35%; reticulocyte count, 13.6%; 
serum bilirubin, 1.72 mg. %; total protein, 8.15 
gm.; albumin, 6.20 gm.; globulin, 1.95 gm.; A/G 
ratio, 3.18; prothrombin time, 14 seconds (100% of 
normal) ; alkaline phosphatase, 6.0 Bodansky units ; 
cholesterol, 108 mg.; sodium, 140.3 mEq., and 
potassium, 4.6 mEq. The specific gravity of urine 
was 1.008. Additional evidence of hepatic involve- 
ment has been furnished by the study of autopsy 


TaBLe 2.—Urinary Amino Acids Excreted by 


Urinary 
Amino 4-Year- 10-Year- 7-Year- 9%Year- 8-Year- 
Acids Old Old Old Old Old * 

Lysine + + + + + 
Histidine + + + + + 
Serine + + + + + 
Glycine + + + + + 
Alanine + + + + + 
Tyrosine + + + + + 
Proline + + + 
Methionine + + + 
Cysteine + + + + 
Cystine + + 
Tryptophane 
Valine + 
Leucine + 
Glutamic + 
Aspartic + 


* In crisis. 
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SICKLE-CELL ANEMIA 


Fig. 3 


Photomicrographs of biopsy specimen of the liver showing stagnation of sickled 


and hemolyzed erythrocytes causing dilatation of sinusoids. (Note presence of sickled erythro- 


cyte and early degenerative changes of cord cells in B) 
< 400; B, reduced about 40% from mag. X 100 
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material obtained on children and adults with 
SCA 
Report of Cases 


Cast 1—A representative case, a girl aged 2 
years 10 months, was admitted because of hyper- 
pyrexia, vomiting, convulsions, and labored res- 
pirations. The clinical diagnosis was SCA in crisis, 
acute tonsillitis, and acute tracheobronchitis. She 
died one and one-half hours after hospitalization. 
Post-mortem examination showed pulmonary 
edema. Previously she had been admitted to the 
hospital eight times and had received several blood 
transfusions. Significant iaboratory data: hemo- 
globin, 5.0 gm.; hematocrit, 20; serum bilirubin, 
3.9 mg.; cholesterol, 89.7 mg.; alkaline phosphatase, 
2.9 Bodansky units; prothrombin time, 15  sec- 
onds (86% of normal). 

Histologically there were early degenerative 
changes (cloudy swelling, fatty infiltration, granu- 
larity, and poor staining quality) in the liver cord 
cells in the central zone, with better preserved 
cells near the periphery of the lobule. The focal 
necrosis of cord cells present assumed a constant 
lobular relationship. Iron pigment (by Turnbull's 


blue stain) was deposited within the liver cord 
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A, reduced about 40% from mag 


cells. The central veins were markedly dilated and 
showed thickening of the wall and an occasional 
agglutination of cellular elements in the lumen. 

Case 2.—A 38-year-old man died Nov. 27, 1956, 
of SCA complicated by renal infarction, nephro- 
sclerosis, cirrhosis, and hemochromatosis. Signifi- 
cant laboratory studies made during hospitalization 
are listed in Table 3 


Taste 3.—Laboratory Data in Case 2 


5% retention 
in 45 min. 
40 units 


| 

| Sulfobromo- 
phthalein 

Serum glu- 
tamic ox- 
aloacetic 
transaminase 

Total proteins 5.05-5.9 gm 


Hemoglobin 

Hematocrit 

Phosphatase 
(alkaline) 


Cephalin 
flocculation 

Blood urea 
nitrogen 

Total 
cholesterol! 

Thymol 
turbidity 

Prothrombin 
time 


2.61-3.1 gm. 
2.2-2.8 gm. 
0.99-1.3 


Albumin 
Globulin 
A/G ratio 
van den Bergh 
Direct 
Indirect 
Sp. gravity 
of urine 


271-354 mg. 


0.27 meg. 

0.39 meg. 

1.004-1010 (4 
+ albumi- 
nuria) 


4 units 


21 sec. (35% 
of normal) 
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Fig. 4 (Case 2).—Photomicrograph of liver showing deposition of hemosiderin pigment 


in the cord cells and in enlarged Kupffer cells. 


from mag. X 70. 


On gross examination the liver was enlarged and 
brownish in color, with a finely granular external 
surface. The cut surfaces showed numerous small 
islands of brownish tissue surrounded by fibrous 
bands. Microscopically, a large amount of peri- 
portal and intralobular fibrosis was seen through- 
out the — sections. proliferation was 
demonstrated (Masson stain) in old sites of necro- 
sis around the peripheral and paracentral areas. 
In the portal areas there was massive deposition 
connective tissue that penetrated the lobules 
Large amounts of 


Fibrous 


of 
separating the hepatic cells. 
hemosiderin pigment (Turnbull’s blue stain) was 
noted primarily within the cord cells and also in 
the enlarged Kupffer cells (Fig. 4). 


Comment 


It was observed that the values obtained 
for serum bilirubin were consistently some- 
what higher for patients studied during a 
crisis than during an asymptomatic period. 
Clinically, this was correlated with a tend- 
ency toward transient hepatic enlargement, 
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Turnbull's blue stain; reduced about 40% 


splenomegaly, and increasing icterus noted 
during the hemolytic episodes. A gradual 
increase was observed in the level of serum 
bilirubin with advancing age. Of the total 
number of admissions studied at this time, 
25, or 51%, were found clinically to have 
a palpable liver and 21, or 43%, showed 
clinical icterus of variable degree. 

In general, the patients with SCA tended 
to have a slightly elevated venous blood 
ammonia when compared with the results 
obtained on nonanemic children of compara- 
ble age groups as The 
values obtained for patients were within 
the normal range whether they were exam- 


used controls. 


ined during a quiescent period or during a 
crisis. 

Six amino acids were found to be excreted 
in common by the five patients with SCA 
who were studied by partition paper chro- 
matography (lysine, histidine, serine, gly- 
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cine, alanine, and tyrosine). The other acids 
excreted either individually or by more 
than one patient are listed in Table 2. Com- 
parison of these data with those obtained on 
normal children reveals that qualitatively 
the amino acids excreted by the patients with 
SCA are those usually found in the urine 
during these age periods. Urinary amino 
acids not identified in the five children with 
SCA but found in normal children are 
threonine, asparagine, leucine, and arginine. 
One patient, age 10 years, was studied during 
a crisis associated with a complicating pneu- 
monia. The pattern of acids excreted in the 
urine of one patient who was studied during 
a crisis was qualitatively similar to that ob- 
served in the other children with SCA. 

Elevations in either the serum y-globulin 
or the 8-globulin were observed in 18 of the 
28 children studied by serum-protein paper 
electrophoresis. Fenichel and co-workers ™ 
also found elevated y-globulin in the serum 
of 12 of 15 cases of SCA. Three of their 
cases also exhibited an elevation in the 
8-globulin fraction. Only two of their sub- 
jects were children, The significance of the 
increase in the y-globulin content of the 
serum of patients with SCA is not clear. 
The rise in globulin may be “compensatory” 
for a deficiency in albumin synthesis result- 
ing from parenchymal liver damage. When 
albumin is not being normally synthesized by 
a chronically damaged liver, an increase in 
the globulin fraction may result from greater 
utilization of the surplus of amino acids. 
The hyperglobulinemia may also be related 
to antibody formation in response to fre- 
quent infections, commonly observed in 
children with SCA. 

Supplementary to the chemical tests for 
liver function, the needle biopsy of hepatic 
tissue provided additional evidence of 
parenchymal damage. The biopsy material 
was usually obtained at a point just below 
the right costal margin in the midclavicular 
line, according to the technique recommended 
by Stowens.'"* The chief contraindication 
to the procedure is inability to palpate the 
liver or evidence of bleeding tendencies in 
the patient. 
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siopsy of the liver is not indicated as a 
routine procedure in children with SCA 
and should not be attempted by unqualified 
persons. Occasionally, however, the child 
with SCA will present spectacular enlarge- 
ment of the liver. In this instance, histo- 
logical study of hepatic tissue obtained by 
needle biopsy may be helpful in establishing 
a definite diagnosis and in excluding other 
causes of hepatomegaly. Bruton ™ and his 
co-workers point out that this procedure is 
also of value for the determination peri- 
iodically of the status of the liver for prog- 
nostic purposes, 

Green, Conley, and Berthrong ' reviewed 
laboratory procedures pertaining to liver 
function on 50 patients with SCA. Most of 
their cases were adults, but 12 children under 
12 years of age were included. In general, 
the most marked abnormaiities in liver “pro- 
file” tests occurred in the adult patients. For 
example, in discussing results on the sulfo- 
bromophthalein (bromsulphalein) test, they 
state, “Normal excretion of bromsulphalein 
was usually observed during the first two 
decades, but in older individuals it was 
more common to find retention of the dye.” 
The cephalin-flocculation test was abnormal 
in two of five children under 10 years of age. 
Green and his co-workers also reviewed 21 
cases of patients who died of SCA, in which 
autopsy was performed, ranging in age from 
14 months to 38 years. Grossly the liver was 
enlarged in 14 cases. Four cases had un- 
equivocal cirrhosis. 

Song '* studied 31 cases of SCA, in which 
autopsy was performed, whose ages ranged 
from 3 months to 45 years. Nine of the 
patients had advanced cirrhosis. Three of 
them were under the age of 15 years and 
gave no history of blood transfusions. 
Morphologic evidence of hepatic-cell damage 
was observed in all 31 cases. 

These workers described necrosis in the 
central and paracentral zones of the liver 
lobule. The necrotic areas contained in- 
creased amounts of connective tissue. On the 
basis of their studies, it appears that hepatic 
dysfunction and anoxic necrosis can best 
be explained on severe impairment of hepatic 
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blood flow from a combination of factors 
such as anemia, sinusoidal blockage by stag- 
nant sickled red blood cells, or by hyaline 
thrombi caused by intrasinusoidal hemolysis 
and vascular agglutinative thrombi. Green 
et al. also described erythrophargocytosis by 
engorged Kupffer cells. 


Summary 


Although clinical symptoms and signs, as 
well as postmortem findings, give evidence 
of liver damage in persons with SCA, dif- 
ficulty is often encountered in quantitating 
hepatic dysfunction in young children with 
this disease. This study represents an at- 
tempt to disclose additional evidence of im- 
paired liver metabolism by the use of some 
of the newer laboratory procedures. In ad- 
dition to the commonly used liver-function 
tests, we employed serum-protein electro- 
phoresis, blood ammonia determinations, and 
qualitative urinary amino acid studies by 
partition paper chromatography. These pro- 
cedures proved to be similar to older tradi- 
tional tests in that they were not conclusively 
diagnostic: however, as a battery they were 
at times helpful in supplying additional con- 
firmatory evidence of hepatic damage in 
SCA. It has been pointed out by Wolman 
that in young children the correlation be- 
tween liver damage and the results or re- 
sponse obtained from the usual function 
tests is less reliable than in older persons. 

An additional aid was provided by histo- 
logical examination of tissue obtained by 
needle biopsy of the liver with use of the 
transabdominal approach. Although _ this 
procedure should not be routinely employed 
in the study of all children with SCA, it may 
be particularly helpful when the chemical 
tests are negative or equivocal in the pres- 
ence of persistent spectacular hepatic en- 
largement which cannot be readily explained 
by other causes. The chief contraindications 
to needle biopsy are inability to palpate the 
liver, evidence of bleeding tendencies in the 
patient, and inexperience of the clinician 
with respect to indications, hazards, and 
technique of the procedure. 
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Long-Term Use of Prednisone and Prednisolone in 


Juvenile Rheumatoid Arthritis 


A Report of Fifteen Cases 


EDWARD E. HARNAGEL, M.D., Los Angeles 


This report describes observations on the 
continuous use of A-1 steroids, prednisone 
and prednisolone, in 15 patients with ju- 
venile rheumatoid arthritis for periods rang- 
ing from 8 to 24 months and averaging 19 
months, Except for one patient who was 
hospitalized for a two-month period, all 
patients were followed in an outpatient clinic. 
They were usually seen at two-week, oc- 
casionally at one-week, and rarely at four- 
week intervals. During the period of study, 
previously prescribed ancillary treatment, 
such as physiotherapy and aspirin, was con- 
tinued, but no new therapeutic measures 
were initiated. 


Previous Studies 


Prednisone and prednisolone, synthetic 
crystalline steroids having similar biologic 
properties and effects, were introduced into 
clinical medicine as antirheumatic drugs by 
Junim, Pechet, and Bollet in 1954.) They 
are analogues of cortisone and hydrocorti- 
sone, differing from these compounds only ini 
having an unsaturated bond at carbon 1. 
Both in short- and long-term use, a pattern 
of clinical response to these hormones has 
been observed which closely resembles that 
previously seen with cortisone and hydro- 
Accepted for publication Sept. 11, 1958. 

From the Arthritis Clinic, Los Angeles Ortho- 
pedic Hospital. 

Read before the Section on Pediatrics at the 
107th Annual Meeting of the American Medical 
Association, San Francisco, June 26, 1958. 

Prednisone (Meticortin) used in the study was 
furnished by the Schering Corporation, Bloomfield, 
N. J., and prednisolone (Delta Cortef) by The 
Upjohn Company, Kalamazoo, Mich. 
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cortisone,“ Likewise, the metabolic effects 
of the newer steroids have been shown to 
be qualitatively similar to those exhibited by 
the older compounds.**7 Largely because 
they produce less salt and water retention 
and have greater per milligram potency, 
prednisone and prednisolone have to a large 
extent replaced the older steroids in the 
management of rheumatoid arthritis. 


Present Study 


Composition of Scries—There were seven girls 
and three boys with rheumatoid arthritis and four 
boys and one girl with rheumatoid spondylitis with 
peripheral joint involvement. The age and sex 
distribution are presented in Table 1. 

Duration of Disease—The average duration of 
the disease in the series prior to the study was 
six years. This is impressively long when viewed 
in reference to the average age of the patient 
(14.4 years). In only two cases was there a clear- 
cut history of prolonged remissions; in the remain- 
ing 13, the disease process had been continuously 
active since onset. 

Previous Medical Treatment.—Previous medical 
treatment and resulting therapeutic response are 
considered in Table 2. Treatment with A-1 steroids 
was reserved principally for those cases which 
had not been satisfactorily controlled on acetylsali- 
cylic acid and/or cortisone. Four patients with 
rheumatoid spondylitis had made a previously satis- 
factorily response to phenylbutazone. 


Tasie 1.—Age Distribution at Onset of Study 


Age, Yr. Boys Total 
0- 5 
6-10 
11-15 


16-22 
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TasLe 2.—Previous Medical Therapy 


Therapeutic Response 
Unsatisfactory 


Medication Satisfactory 


Acetylsalicylic acid 2 13 
Hydrocortisone 2 

Phenylbutazone 4 
Gold 0 


6 
1 
1 


Classification of Series —Criteria of the Ameri- 
can Rheumatism Association were employed in 
determining the stage and class of the disease 
(Table 3).* There was a fairly equal distribution 


TasLe 3.—Classification of Series 
at Onset of Therapy* 


Anatomic 
Stage 2 (Cartilage erosion) 
Stage 3 (Bone destruction) 
Stage 4 (Ankylosis) 


Functional 
Class 1 (Activity unimpaired) 
Class 2 (Adequate for normal activities) 
Class 3 (Marked limitation) 


be identical, prednisone and prednisolone were 
used interchangeably. 


Results 
Alteration in subjective and objective 
status and in functional capacity were each 
considered separately in evaluating the re- 
sults of treatment (Table 5). Subjective 


5.—Results 


Subjective Improvement 


Objective Improvement * 


1 (Complete remission) 
2 (Major improvement) 
3 (Minor improvement) 
4 (Unimproved or worse)..........- 


Functional Improvement * 


1 (Full capacity) 

2 (Adequate for normal activities) 
3 (Marked limitation) 

4 (Total incapacity) 


* Classification of the American Rheumatism Association, 


of cases in Stages 1 to 3, inclusive; only two pa- 
tients at onset of therapy had bony ankyloses. 
With respect to functional capacity, 11 of 15 were 
in Class 2 and Class 3 (mild to marked limitation 
of normal activity), 1 was confined to a wheel- 
chair (Class 4), and 3 had no limitation of activity 
(Class 1). None of the patients had ever presented 
features of the severe form of juvenile rheumatoid 
arthritis, first described by Still® and characterized 
by high fever, splenomegaly, lymphadenopathy, and 
leukocytosis, 

Average Daily Maintenance Dose —The amounts 
listed in Table 4 represent the average daily doses 
of hormone which patients received during the 
greater part of their treatment. These doses, cal- 
culated on a per pound basis, are in excess of 
those usually given adults with rheumatoid arthritis. 
Inasmuch as their antirheumatic actions appear to 


TaBLe 4.—Average Daily Maintenance Dose 


Patients, 
No. 


* American Rheumatism Association classification. 


evaluation was based on relief of pin, re- 
duction in severity and duration of \: orning 
stiffness, and improvement in motion of 
affected joints. By these criteria, 12 patients 
(80% ) were judged to have made satis- 
factory improvement. In evaluating objective 
improvement, the criteria of the American 
Rheumatism Association were employed. 
Only three patients (20%) had a complete 
remission during the period of observation 
(Grade 1 improvement). Two of these 
had experienced remissions several years 
previously; it is a moot point therefore as 
to whether the improvement noted was 
hormone-induced or spontaneous. The third 
patient had fibrous ankyloses of two joints, 
which had not yielded to intensive physical 
therapy and orthopedic manipulation. Within 
a week, full range of motion was restored 
and was maintained even after the medica- 
tion was withdrawn. One patient (6%) 
achieved major improvement (Grade 2), and 
five (33%) made minor improvement (Grade 
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3). Six patients (40%) were not improved 
or became worse during treatment (Grade 
4). One of these displayed not the slightest 
subjective or objective improvement after 
four months of treatment; one had involve- 
ment of new joints while under treatment, 
and in four progressive articular destruction 
was established by serial x-ray studies. 
Change in functional capacity was not im- 
pressive; 12 patients were in the same 
American Rheumatism Association class at 
the end of the study, two had moved from 
Class 2 to 1, and one had moved from Class 
4 to 3. 

Untoward Reactions.—A total of 28 un- 
toward reactions were encountered in the 15 
patients (Table 6). These were largely of 


TABLE 6.—Side-Effects, Fifteen Cases 


No. 
“Moon face”’. 10 
Psychic changes... 5 
Striae..._- 3 
Diabetes mellitus. 
Excess weight gain. 1 
Easy 

28 


minor importance and did not require a 
reduction of dose or withdrawal of the hor- 
mone in any case. The most formidable 
complication was diabetes mellitus, which 
developed in one patient while he was re- 
ceiving prednisone but which went into 
spontaneous remission while hormonal ther- 
apy was continued. Psychic effects consisted 
only of mild stimulation, irritability, insom- 
nia, and emotional lability, particularly tear- 
fulness. 

Effects on Growth.—Both clinical and ex- 
perimental studies indicate that growth 
disturbances may be induced by the adminis- 
tration of adrenal cortical hormones in 
appropriate doses. Blodgett and his col- 
leagues reported that a minimum of 45 
mg. of cortisone per square meter per day 
is required to reduce the growth rate of 
normal children; with larger doses growth 
can be slowed to a standstill. A strong 
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compensatory spurt is observed when the 
doses are reduced below growth-suppressing 
levels. These workers concluded tentatively 
that cortisone can be administered over con- 
siderable periods of time to growing children 
without necessarily altering ultimate po- 
tential stature. Much the same conclusion 
was reached by Ansell and Bywaters,"' based 
on observation of children with rheumatoid 
arthritis receiving cortisone for long periods. 
In children under 5 years, an average daily 
dose of 37.5 mg. or more of cortisone in- 
hibited growth ; in older children the critical 
dose was 50 mg. daily. In the present study, 
height and weight measurements were made 
at monthly intervals. For consideration of 
height as growth, those children with flexion 
deformities and those who had reached the 
age of 17 years were eliminated, leaving a 
group of only eight patients. Of these, five 
were within 1 S. D. of mean height at the 
onset of the study; at the conclusion only 
three of eight were within 1 S. D. of mean 
height (Tuddenham-Snyder standards ™*). 
Blodgett and his colleagues noted that those 
patients in whom growth was retarded dur- 
ing prolonged treatment with cortisone also 
had pronounced facial changes and obesity 
of the type seen with Cushing’s syndrome. 
Our two patients who failed to grow also 
developed a Cushingoid appearance. Weight 
gain at an accelerated rate has been most 
commonly observed in patients receiving 
cortisone and hydrocortisone for prolonged 
periods; however, reduction in growth as 
weight was observed in this study. At onset 
weight was normal in 6 of 12; at the con- 
clusion only 2 of 12 had normal weight. 
Sedimentation Rate and Erythrocyte 
Count.—Initial reduction in sedimentation 
rate was the usual finding; after several 
weeks or months, however, gradual return 
to pretreatment levels not infrequently oc- 
curred even with continuation of dosage at 
the same level as at onset. The average sedi- 
mentation rate at the beginning of the study 
was 20.4 mm. in one hour (Westergren); at 
the conclusion it was 17.8 mm, in one hour 
(14 patients). Treatment with A-1 steroids 
had little effect on the erythrocyte count. 
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The average red blood cell count before 
treatment (15 patients) was 4,350,000; at 
the end of the study it was 4,370,000. The 
Empire Rheumatism Council,“ in its ad- 
mirable three-year study of cortisone in 
rheumatoid arthritis, reported much the same 
findings. 
Comment 

We have been impressed, as_ have 
others,"*'® with the difficulties inherent in 
serious evaluation of therapeutic agents in 
rheumatoid arthritis, a disease of unknown 
cause and unpredictable course. Lacking a 
reliable sensitive indicator of rheumatic ac- 
tivity, the observer must rely in large meas- 
ure on assessment of variations in two 
principal symptoms, pain and stiffness. That 
marked differences of opinion occur among 
investigators in appraising subjective re- 
sponses is hardly surprising, for unconscious 
personal bias can never be completely eradi- 
cated. What may appear to be an effective 
remedy to one observer may appear to be of 
much less value to another. Moreover, it is 
hard to disassociate and distinguish the 
specific pharmacologic action of a drug un- 
der investigation from its placebo effect or to 
determine the amount of improvement that 
should be ascribed to concurrent nonspecific 
therapeutic measures. Evaluation of adrenal 
cortical hormones as therapeutic agents is 
particularly difficult, for these compounds 
may be euphorigenic, appearing to produce 
a beneficial effect which is, in fact, illusory. 
Such accepted techniques of a well-con- 
trolled clinical trial as randomiza‘ion of 
cases and “double-blind” testing were not 
possible, owing to a lack of suitable case 
material. 

There is little doubt that subjective benefit 
from 4-1 steroids in rheumatoid arthritis is 
much more impressive than objective im- 
provement. A similar conclusion was reached 
in long-term studies on cortisone and hydro- 
cortisone."*® At present it seems prudent 
to regard adrenal cortical steroids as anal- 
gesic or palliative agents rather than as actual 
antirheumatic medications. Our experience 
certainly lends no support to the hypothesis 
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that these hormones alter the natural course 
of the disease or retard progression of joint 
destruction. Four of the fifteen patients had 
definite roentgenographic evidence of fur- 
ther joint damage during the period of 
observation; in one case new joints were 
involved while treatment was uuder progress. 

Troublesome side-effects were not a prob- 
lem in this study. As previously mentioned, 
the most formidable was diabetes mellitus 
which appeared and spontaneously remit- 
ted during treatment in one case. It has been 
claimed that side-effects of prolonged ad- 
renal cortical hormonal therapy are more 
commonly encountered and are severer in 
children than in adults."* Our impression, 
quite the contrary, is that children tolerate 
these drugs better than adults. Mention 
should be made, however, of a recent sober- 
ing review by Good, Vernier, and Smith 
describing 33 serious reactions in 340 chil- 
dren receiving corticotropin (ACTH), 
cortisone, hydrocortisone, or prednisone. 
Almost all had serious or fatal illnesses, and 
many received very large doses for pro- 
longed periods—factors which may have 
contributed in some measure to the cata- 
strophic results. The “Chamber of Horrors” 
which the Minnesota workers describe in- 
cludes all major adverse reactions which 
have previously been reported in adults, 
such as hypertensive encephalopathy, shizo- 
phrenia, arterial thrombosis, serious inter- 
current infections, pathologic fractures, 
gastrointestinal hemorrhage and perforation, 
and sudden unexplained death. Several of 
their comments are worthy of repetition: 


it is improper to consider ACTH or 


cortisone as better forms of aspirin, as 
slightly improved antihistaminics, or as 
agents to be used indiscriminately in the 
treatment of disease. Instead we are forced 
to recognize that in children as in adults 
these drugs are extremely potent and are 
dangerous pharmacologic agents of which as 
yet we have an incomplete understanding 
and which consequently demand utmost re- 
spect.” 

In conclusion, we should like to comment 
briefly on a question which often has been 
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put to us in the past several years. “When 
should hormonal therapy be used in juvenile 
rheumatoid arthritis?” There is not a 
simple answer to this, for rheumatoid arthri- 
tis in children as in adults infrequently 
follows a course which can be accurately pre- 
dicted at onset. The disease, as we have 
seen it in our clinic, may be benign, in- 
volving only one or two joints and lasting 
but a few weeks or months. It may remit 
spontaneously or with the aid of simple safe 
and inexpensive measures. Employment of 
adrenal cortical steroids with their attendant 
risks would in such cases be unnecessary 
and improper. But juvenile rheumatoid ar- 
thritis, pursuing a downward course toward 
complete and permanent invalidism, presents 
an altogether different therapeutic problem. 
Unfortunately this eventuality is by no 
means rare. In the largest published fol- 
low-up study,?" nearly 30% of the children 
were severely handicapped or totally in- 
capacitated (American Rheumatism Associ- 
ation Classes 3 and 4). Here, the most 
potent weapons at our command must be 
employed, potential hazards notwithstanding. 
Although not curative, adrenal cortical hor- 
mones may in some cases produce sympto- 
matic benefits and improvement in functional 
capacity which cannot be achieved with 
other currently available medications. 


Summary 


Results of long-term continuous adminis- 
tration of prednisone and prednisolone to 15 
patients with juvenile rheumatoid arthritis 
are evaluated. 

Although 12 (80%) obtained satisfactory 
relief from pain and stiffness, only three 
(20%) had remission of the disease during 
the period of treatment. Six (40%) were 
unimproved or became worse; in four 
progressive articular destruction was ob- 
served. Major adverse reactions to the 
medications were not encountered. Adrenal 
cortical steroids in juvenile rheumatoid ar- 
thritis should be limited to severe progres- 
sive cases, 
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Childhood 


SAMUEL J. LEVIN, M.D., Detroit 


A number of reports '* have appeared in 
the literature attesting to the great value 
of the steroids in the alleviation of the acute 
asthmatic attack in children. There is no 
question that such attacks are relieved by 
steroids with dramatic promptness in most 
cases, even when other methods fail. With 
the use of these hormones, the number of 
such children developing status asthmaticus 
requiring hospitalization has been very 
markedly reduced.* This is not to say, 
however, that the time-tried and proven 
methods of treating the acute asthmatic 
attack in children have been displaced. 
Indeed, on the contrary, they need reempha- 
sis so that the physician does not needlessly 
embark on the use of these powerful and 
potentially dangerous hormones without 
initially carrying out many other important 
and beneficial procedures. In this connec- 
tion, one should note a recent report ® on the 
immediate therapy of the acute attack of 
asthma comparing the use of epinephrine 
hypodermically with orally and intravenously 
administered prednisolone, which indicated 
that epinephrine is much more rapidly effec- 
tive against asthma than prednisolone given 
either by the oral or intravenous route. 
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The Management of the Acute Attack of Asthma in 


Special Reference to Short-Term Steroid Therapy 


There was no indication from the data in 
that study that prednisolone and epinephrine 
potentiated each other’s effect on the 
asthmatic attack when given together. 

The purpose of this paper, therefore, is 
to recapitulate the orthodox and standard 
methods of treating the acute attack of 
asthma in children and to indicate the proper 
and important place of the steroids in this 
therapeutic regimen. 


Management 


The magement of the child with an acute 
attack of asthma has been fairly well 
standardized and can be summarized under 
the following headings: 

1. Bed Rest and Environment.—The child 
with an acute attack of asthma should be 
at bed rest in a room with an even tempera- 
ture of about 70 F. In the presence of a 
respiratory infection, recovery is much 
faster under these conditions. In some cases 
associated with respiratory infection, addi- 
tional humidification of the room and steam 
inhalations are desirable. Most asthmatics 
are sensitive to house dust or are aggravated 
by the mechanical irritation of dust, lint, 
and fuzzy particles. For this reason, the 
bedroom should be as dust-free and lint-free 
as possible. Despite instructions for this 
purpose parents frequently become careless, 
and this is an opportune time for the physi- 
cian to recheck the precautions for the 
preparation of a dust-free bedroom. In the 
main, these consist of covering the mattress, 
box spring, and pillows with nonallergic 
covers and eliminating quilts, comforters, 
flannelette, and all 
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fuzzy items, including stuffed animals and 
toys. I have found the best cover to be a 
woollen blanket totally enclosed in a blanket 
cover. The wool particles are too coarse to 
penetrate a percale cover. The floor should 
be bare except for a few smooth throw rugs 
and preferably oiled rather than waxed, so 
that dust particles that settle are trapped. 
Window filters, air-conditioning units, and 
room humidifiers are useful in certain in- 
stances. The room should be free of flowers, 
insecticides, strong odors, such as from 
fresh paint, perfume, kerosene and fuel oil, 
moth balls, and smoke. Smoke is harmful 
for every asthmatic patient, and smoking 
should be interdicted in the child’s room or 
when the child is in close association with 
the parents, such as in a car. 

2. Diet and Fluids——Many attacks of 
asthma are aggravated by the ingestion of 
cold food and drinks. This is a frequently 
overlooked point and should be included in 
the instructions to the parents. The child’s 
appetite is frequently reduced during an 
attack, especially in the presence of a 
respiratory infection. Warm fluids, sweet- 
ened, should be pushed and are important 
to prevent thickening of bronchial secre- 
tions, dehydration, and ketosis. All foods 
to which the child has been suspected of 
being sensitive should be eliminated at this 
time. 

3. Bronchodilators.—Aqueous epinephrine 
1:1,000 hypodermically is still the drug 
of first choice for the treatment of an acute 
attack of asthma. Children require much 
smaller doses than do adults and are much 
more likely to develop severe pallor and 
nausea from this drug than adults. In 
some cases, even shock-like symptoms occur 
from overdosage. For this reason, the initial 
injection should be from 0.1 to 0.2 ce. 
(1% to 3 minims), repeated as frequently 
as needed. The best dose is the smallest 
one that will give relief with the minimum 
of side-effects, such as apprehension, pallor, 
and excessively rapid pulse. My practice 
has been to teach parents the proper dosage 
‘ and method of administration of epinephrine 
hypodermically and to urge them to use 
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it early in the attack. This procedure, along 
with the other symptomatic measures to be 
outlined, frequently aborts the attack in 
the early stages. During the past few years, 
I have increased my usage of Sus-Phrine, 
a sustained-acting epinephrine. This is an 
aqueous suspension of epinephrine which 
has a decided advantage over epinephrine 
suspended in oil when a long-acting prepara- 
tion is desirable. There is no difficulty with 
this material in obtaining an even suspen- 
sion with a few shakes of the ampule even 
if it has been standing for a considerable 
time. The aqueous suspension flows freely 
through an ordinary hypodermic needle. 
Another advantage is that 20% to 25% 
of the amount injected is available for im- 
mediate bronchodilator effect, and _ the 
balance is gradually liberated for prolonged 
effect. The dosage for children is ap- 
proximately 0.1 to 0.2 cc. hypodermically. 

I have rarely found bronchodilators by 
inhalation useful in children under 7 or 8 
years of age because young children are 
rarely sufficiently cooperative to obtain much 
benefit from this procedure. Among the 
bronchodilators which can be used in older 
children by inhalation are 1 :100 epinephrine, 
1:200 isoproterenol (Isuprel), Aerolone 
Compound (cyclopentamine hydrochloride, 
isoproterenol hydrochloride, atropine sulfate, 
and procaine hydrochloride), and Vapone- 
frin (epinephrine and chlorobutanol). The 
DeVilbis No. 40 Nebulizer is among the 
best for this purpose.* 

4. Other Useful Drugs—(a) Nose 
Drops: Nasal congestion is frequently 
present either in the prodromal stages or 
during the attack of asthma and may be 
allergic and/or infectious in nature. A 
decongestant nose drop should be started 
early so as to obviate mouth breathing. 
Air passing through the nose is warmed 
and air-conditioned and is much more 


*Since this paper was submitted for publica- 
tion, we have had considerable experience with a 
solution of 1-400 isoproterenol (Isuprel) ejected 
in measured doses by an inert propellent (Mistom- 
eter). This has been very effective even in young 
children in whom it is difficult to use a nebulizer. 
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agreeable to the sensitive bronchial mucosa. 


We have used several very effective nose 
drops containing a shrinking agent and an 
antibacterial agent. Among the many useful 
ones are NTZ (phenylephrine hydrochloride, 
thenyldiamine hydrochloride, and benzalko- 
nium chloride) and Aerodrin (polymixin B 
sulfate, neomycin, and methoxamine hydro- 
chloride). There are many other suitable 
preparations available. 

(b) Cough Medicine: In the early stages 
of the asthmatic attack the cough is useless 
and may be harmful when excessive, since 
the explosive type of cough irritates further 
the already irritated mucous membranes and 
aggravates the tendency to bronchial spasm. 
For this reason, we prescribe mildly sedative 
expectorant cough mixtures of which the 
following are examples : 


Codeine phosphate .......... 0.2 gm. (3 grains) 
Ephedrine hydrochloride ..... 0.2 gm. (3 grains) 
Hydriodic acid syrup ....... 30 cc. (1 02.) 


Syrup cocillana compound, q. s. 90 cc. (3 oz.) 
Y% to 1 teaspoonful (2-4 ml.) 
every three to four hours 


or 
Codeine phosphate .......... 0.2 gm. (3 grains) 
Ephedrine hydrochloride ..... 0.2 gm. (3 grains) 
Thiocol Syrup (potassium 
guaiacolsulfonate) ........ 30 cc. (1 oz.) 


Syrup cocillana compound, q. s. 90 cc. (3 oz.) 
% to 1 teaspoonful every three 
to four hours 


Potassium iodide in concentrated solution 
is difficult to give to young children because 
of its disagreeable taste. We have found 
the syrup of acid hydriodic or a guiacol 
preparation, such as Thiocol Syrup excel- 
lent expectorants. We use potassium iodide 
in young children rarely except in chronic 
intractable cases. The addition of a small 
amount of ephedrine to the cough medicine 
is very useful for its bronchodilator effect. 
Codeine is useful to suppress useless cough, 
but one should use this drug judiciously so 
as not to suppress the cough too much. One 
should also guard against overdosage, re- 
sulting in drowsiness and depression of the 
respiratory rate, and sensitivity to the drug, 
characterized by itching around the nose 
and mouth and flushing of the face. 
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(c) Ephedrine Preparations: Ephedrine 
preparations orally are useful and are given 
to children in dosages of 8 to 25 mg. 
(% to % grains). Occasionally, one finds 
children who are very sensitive to the effects 
of ephedrine and are greatly overstimulated. 
There are also occasional children who 
exhibit the opposite effect and become 
drowsy on small doses of ephedrine, even 
to the point of severe narcosis. In these 
cases, I have used phenylpropanolamine 
(Propadrin) hydrochloride or pseudoephed- 
rine hydrochloride (Sudafed) with excellent 
results. Numerous proprietary preparations 
are available containing ephedrine, amino- 
phylline and phenobarbital, such as Tedral 
(theophylline, ephedrine hydrochloride, and 
phenobarbital) and Amodrine (aminophyl- 
lin, racephedrine hydrochloride, and pheno- 
barbital), which are very useful during the 
acute attack of asthma, in doses of % to 1 
tablet every four to six hours. For younger 
children unable to swallow a tablet, Tedral 
suspension is a very useful preparation. 
Each teaspoonful is equivalent to one-half 
Tedral tablet. 

(d) Ipecac Syrup: Ipecac syrup is an 
old-time remedy which has descended from 
folklore medicine and is still used by some 
practitioners during the early stages of the 
attack to induce vomiting and at the same 
time by its expectorant action to loosen and 
expel the mucous plugs in the bronchial 
tree. A recent survey of 78 board-certified 
pediatricians subcertified in allergy® in- 
dicated that 66% use it rarely or not at all. 
Very few use it routinely. The objection 
to the use of this drug is that frequently 
many children vomit because of their attack 
of asthma; others are too easily induced 
to vomit by other necessary medication. In 
some instances the management of the 
vomiting which occurs in the asthmatic at- 
tacks of these children becomes a greater 
problem than the asthma itself. For these 
reasons, we do not use ipecac syrup during 
the attack of asthma. 

(e) Aminophylline: Aminophylline is a 
very useful drug in the acute attack of 
asthma, but unfortunately it is not too 
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effective orally in the severe attack. A new 
preparation, theophylline elixir (Elixophyl- 
lin), is quite effective orally, since it con- 
tains theophylline in alcohol and is rapidly 
absorbed from the stomach. The recom- 
mended dose of aminophylline in children is 
1.67-3.34 mg. per pound. The theophylline 
equivalent is 80% of these figures. There- 
fore, the average child of 40 pounds would 
receive from 67-133 mg. of theophylline or 
2-4 teaspoons of Elixophyllin depending on 
the severity of the attack. It rarely induces 
vomiting but occasionally is absorbed so 
rapidly that tachycardia is produced. Amino- 
phylline may be given by rectum in the form 
of suppositories or by tap water, repeated 
once or twice in a 24-hour interval. The 
dosage for a child of 4 years rectally is 0.25 
grams (3% grains), Recent reports ** have 
indicated considerable danger from the 
unsupervised administration of aminophyl- 
line. Overdosage can produce peripheral 


vascular collapse and even death. Should 
a patient exhibit any toxic symptom from 
aminophylline, it should be stopped at once. 


The most frequent toxic symptom in our 
experience is vomiting. Aminophylline 
should be used with caution but should not 
be discarded because of adverse symptoms 
following its misuse. 

In severer attacks, aminophylline can be 
given intravenously. It should be given 
slowly to avoid undesirable circulatory 
symptoms. It is very important that none 
be injected subcutaneously. It causes 
excruciating pain when deposited under the 
skin. The dose intravenously in children is 
0.1-0.25 gm., depending on age and weight. 
One need not wait until status asthmaticus 
has developed before resorting to its 
intravenous use. When it is difficult to get 
into a vein in a child, it can be given deep 
intramuscularly without producing pain. It 
is available in more concentrated solution 
(0.25 gm.—3% grains in 2 cc. of water) 
for intramuscular injection. 

(f) Antihistamines: The antihistaminics 
are sometimes useful in asthma but rarely 
if the attack is accompanied by a respiratory 
infection. There is no antihistaminic uni- 
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versally successful in all of the allergic 
diseases. Although most patients with 
asthma do not respond too well to an 
antihistamine orally, a trial with several 
antihistaminics in turn might be worth while 
in some children, especially those in whom 
asthma is due to pollinosis. Some are useful 
for their sedative effect. Most antihista- 
mines have an atropine-like effect, and their 
overusage may cause excessive drying of 
bronchial secretions and aggravation of 
asthma, I have found them most useful in 
asthma when given hypodermically along 
with a small dose of aqueous epinephrine 
1:1,000. My practice has been to administer 
diphenhydramine (Benadryl, 5 to 10 mg.), 
tripelennamine (Pyribenzamine, 5 to 10 
mg.) or chlorpheniramine (Chlor-Trimeton, 
2 to 5 mg.) to selected patients in the same 
syringe with epinephrine 1 :1,000 solution, 

5. Antibiotics and Chemotherapy.—Anti- 
biotics and/or chemotherapy should be 
administered early in the attack for as- 
sociated respiratory infection if present. In 
my experience parenteral penicillin has 
been most effective in diminishing the 
severity of respiratory infections in asth- 
matic children. Penicillin sensitivity in 
allergic children, even with repeated courses, 
is extremely rare,’°"? in contradistinction to 
adults. My practice has been to administer 
300,000 to 600,000 units of procaine penicil- 
lin G intramuscularly on two to three 
successive days. Benthazine penicillin G 
(Bicillin) produces sustained therapeutic 
blood levels of penicillin for from five to 
seven days with a single dose of 600,000 to 
900,000 units. One may also use instead 
many of the wide-spectrum antibiotics in 
full dosage (10-15 mg. per kilogram of 
body weight) or sulfonamide preparations. 
Antibiotics or chemotherapy should be con- 
tinued for two to three days after signs 
of infection have disappeared to prevent 
relapse. 

I have found it useful for the parents 
to have available oral penicillin, one of the 
broad-spectrum antibiotics, or a sulfonamide 
preparation, so that treatment can be started 
at the very onset of a respiratory infection. 
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By this procedure, many attacks of asthma 
are lessened or aborted. Only by trial and 
error can one determine which one of the 
many preparations is superior for a given 


patient. | have found it advantageous to 
continue in subsequent attacks with the one 
to which the patient responds best rather 
than to rotate through the list of antibiotics, 
as some have recommended. 

6. Sedation—Morphine should never be 
used in the treatment of asthma in either 
children or adults. The barbiturates are very 
much safer and should be used freely to 
control apprehension and to give the child 
sufficient rest. Pentobarbital ( Nembutal) 
sodium or secobarbital (Seconal) sodium 
can be given orally in doses of 50 to 100 mg. 
(% to 1% grains). Larger doses are re- 
quired when barbiturates are given rectally 
either by suppository or in % fluidounce 
(15 cc.) of tap water as a retention enema 
in patients who are vomiting. Children have 
a high tolerance for barbiturates, and larger 
doses per pound of body weight than for 
adults are required. 

7. Steroids—lf the child does not ex- 
perience relief in 12 to 24 hours after the 
onset of severe wheezing by the use of 
bronchodilators, expectorants, antibiotics, 
and the other measures as outlined above, 
steroid therapy should then be instituted. 
One should not wait until status asthmaticus 
results. 

Prednisone and prednisolone are identical 
in action and have all the advantages of 
their precursors (cortisone and hydrocorti- 
sone) without any of the well-known 
undesirable side-effects of the older prepara- 
tions when they are used for short-term 
therapy, such as we advocate. I routinely 
use prednisone ( Meticorten) as a matter of 
simplification when steroid therapy is 
indicated. Low-sodium diets and supple- 
mental potassium are not necessary for 
short-term therapy with this drug. 

I have had only a limited experience 
using two recently developed _ steroids, 
methylprednisolone (Medrol) and triam- 
cinolone (Kenocort, Aristocort). Both of 
these are said to produce fewer side-effects 
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than any of the other steroids, including 
prednisone and prednisolone. This possible 
advantage would only be evident with long- 
term therapy, which we do not advocate 
except under exceptional circumstances in 
asthma in children, and may be offset by the 
appetite-depressing effect which we have 
observed in some children with both of these 
preparations. Other undesirable side-effects 
may emerge as these hormones are studied 
further in allergic children. 

It has been our practice to begin treat- 
ment in patients over 5 years of age with 
10 to 20 mg. of prednisone per day in 
divided doses and subsequently to decrease 
the dose according to the manner outlined 
as follows: 


In younger children, less prednisone is 
used initially and the dose is reduced in 
the fashion outlined above. However, there 
is no direct relationship between age and 
dosage of prednisone. Younger children 
require only slightly less total dosage than 
older ones. Rarely has any child required 
more than 20 mg. of prednisone daily for 
relief of asthma, provided the other 
measures, as outlined, were carried out 
concurrently. When prednisone is given in 
this manner, relief of wheezing and dyspnea 
occurs rapidly in 12 to 24 hours. Anti- 
bacterial and other symptomatic therapy 
should be continued along with prednisone 
and for at least 48 hours after prednisone 
is stopped to avoid relapses. 


Status Asthmaticus 


When asthma continues unrelieved despite 
the measures outlined above or because of 
inadequate treatment, the patient is con- 
sidered to be in “status asthmaticus.” This 
is a serious medical emergency that is best 
treated in a hospital. Since I have followed 
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the regimen outlined above, including the 
early use of prednisone as indicated, | 
have hospitalized only three children for 
status asthmaticus from my private practice 
in the past four years. One of these was 
hospitalized twice. A slightly greater num- 
ber of clinic patients in proportion to private 
patients have been hospitalized for status 
asthmaticus. This is the usual experience 
of those dealing with clinic cases since 
these patients, for reasons which are mainly 
economic, do not cooperate as fully or as 
continuously in their treatments. They are 
often seen in status asthmaticus after long 
absences from the clinic. 

1. Oxygen—An oxygen tent should be 
for dyspnea or rapid 


ordered severe 


respiration. One should not wait with chil- 


dren until cyanosis occurs. The 
should be at room temperature. If it is cold, 
the cough may be aggravated. It is fre- 
quently well to admit steam to the oxygen 
tent to thin out and loosen the secretions. 


oxygen 


Helium-oxygen mixtures are not necessary 
in the treatment of asthma in children. 

2. Hydration.—At this stage in the illness, 
there is usually considerable dehydration. 
Intravenous fluids should be administered 
in the form of 5% or 10% dextrose in 
water in amounts of 250 to 500 cc., usually 
twice during the first 24 hours, depending 
on the age and weight of the child and the 
extent of the dehydration. Hydration is 
important not only to restore body fluids 
but in thinning out the 
bronchial secretions frequently inspissated 
at this stage of the attacks. These children 
may be in ketogenic acidosis due to car- 
bohydrate starvation as a result of either 
vomiting or low food intake. 

3. Dextrose —Dextrose is advisable in- 
travenously not only to overcome the ketosis 
frequently present but also to restore liver 
glycogen. This is frequently depleted as 
a result of many injections of epinephrine 
plus failure to take or retain adequate 
nourishment. Depletion of liver glycogen 
may be a factor in the failure of epinephrine 
to function in status asthmaticus. One 
often sees epinephrine again effective after 


also to assist 


Levin 


intravenous administration of dextrose. I 
have frequently resorted to 20 to 30 ce. of 
25% or 50% dextrose intravenously after 
the initial 5% or 10% intravenous infusion 
when I have suspected plugging of bronchi, 
with excellent results. This procedure ap- 
parently is effective by reducing edema of 
the bronchial mucosa through its osmotic 
action, thus releasing a bronchial plug. 

4. Aminophylline.—Aminophylline intra- 
venously, as outlined earlier, should be 
continued and is conveniently given either 
along with the dextrose infusion or combined 
with 25% or 50% dextrose in the same 
syrinye. 

5. Sedation.—Sedation with barbiturates 
should be continued either rectally or by 
mouth. Again it should be emphasized that 
morphine should never be used in asthma, 

6. Steroids —lf steroid treatment has 
been given as previously outlined and has 
not been effective, repository corticotropin 
injection (ACTH Gel) should be ordered 
in doses of 40 to 60 units daily for two 
or three days. Some patients respond better 
in status asthmaticus to corticotropin than 
to prednisone. The reverse has also been 
seen where prednisone has been effective 
after failure to respond to corticotropin. 
I have recently administered hydrocortisone 
intravenously where prednisone or reposi- 
tory corticotropin injection has been inef- 
fective or in exceptionally severe cases of 
status asthmaticus. 
as hydrocortisone sodium succinate (Solu- 
Cortef). The dosage is 50-100 mg., which 
is soluble in 2 cc. of distilled water. Unlike 
the older form of hydrocortisone for intra- 
venous use, this does not require dilution 
with large quantities of fluid and is much 
more effective. 

7. Bronchoscopy.—\ have never resorted 
to bronchoscopy during status asthmaticus 
in children. However, in the presence of 
severe bronchial plugging this measure may 
be life-saving, and one should not wait too 
long, should it be necessary. It is my ex- 
perience, however, that with the measures 
outlined above, the use of bronchoscopy for 
the relief of bronchial plugging should be 
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required very rarely in the treatment of 
status asthmaticus in childhood. 


Summary 

The child with an acute attack of asthma 
should be treated initially with the well- 
known, time-tried, and proven medications 
and methods. Among these are bed rest, 
elimination of irritants in the environment, 
and the judicious use of bronchodilators, 
such as epinephrine and ephedrine. Under 
certain circumstances aminophylline may 
be required. Antihistamines are sometimes 
useful. Expectorants, sedation, antibiotics, 
or chemotherapy may also be indicated. If 
rapid improvement does not follow the 
above procedures within 12 to 24 hours, 
short-term steroid therapy with prednisone 
should be instituted. 

This has been highly successful in ter- 
minating severe attacks of asthma and 
preventing the development of status asth- 
maticus. I have used it for from five to 
seven days, beginning with 10 to 20 mg. 
daily, depending on the severity of the 
condition and the age of the patient. The 
dosage is rapidly reduced and treatment 
terminated by the fifth to the seventh day. 
When prednisone is used for short-term 
therapy in the manner outlined, I have not 
encountered any side-reactions other than 
rare instances of gastric disturbance. 

In contradistinction to short-term ther- 
apy, the prolonged use of steroids for the 
treatment of asthma in children entails con- 
siderable danger and is not recommended 
for the routine treatment of the asthmatic 
child. Such usage should be reserved for 
the occasional patient with intractable 
asthma not responding to the standard 
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methods of allergic investigation and treat- 
ment. 
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Muscular Dystrophy 


1X. Body Growth, Muscle Strength, and Serum Solutes During 


Methyltestosterone-KCl Therapy 


4. VAN DIERMEN, M.D.; M. J. WRATNEY, 8.S.; F. M. MATEER, M.D., and T. $. DANOWSKI, M.D., 


Pittsburgh 


Though androgenic steroids have been 
administered in muscular dystrophy without 
obvious clinical benefit,’* it is conceivable 
that such therapy might nonetheless amelio- 
rate the course of this disease. This is not 
an unreasonable possibility in view of the 
well-established protein anabolic** and 
musculotrophic properties ** of such agents 
and the recognized variability in the rate of 
physical deterioration in this condition 
which might mask less dramatic though 
nonetheless beneficial effects. It was felt 
that such trials would necessitate pharmaco- 
logic dosages of an androgenic steroid, 
since no evidence of a deficiency of endog- 
enous androgens in childhood or juvenile 
muscular dystrophy has appeared to date. 
It is well recognized, of course, that dis- 
turbances of gonadal and adrenocortical 
steroid production and other endocrinop- 
athy may be a frequent feature of another 
form of muscular dystrophy, i. e., in dys- 
trophia myotonica or Steinert’s disease.*'° 


Materials and Methods 


Thirteen boys and two adults with a history of 
generalized muscle weakness, electromyographic 
and muscle biopsy findings compatible with mus- 
cular dystrophy, and an absence of abnormal neu- 
rologic findings other than tendon hyporeflexia 
received methyltestosterone as Linguets and potas- 
sium chloride tablets per os, usually 10 mg. and 3 


Submitted for publication Sept. 18, 1958. 
Established Investigator of the American Heart 


Association (Dr. Mateer). 
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Peter’s Hospital, Albany, N. Y. 
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Foundation and the Muscular Dystrophy Associa- 
tions of America, Inc., and the United States Public 
Health Service. 


gm., respectively, per day, for 12 to 24 months. 
The age at the probable onset of symptoms and 
signs, pertinent clinical and laboratory data, and 
the details of therapy are recorded in Table 1. 

Prior to beginning treatment with the androgen, 
the performance of muscle groups against gravity 
and resistance was evaluated in each patient by the 
physical therapist (M. J. W.) in accordance with 
the standard procedure.” 

Body dimensions, weight, height, muscle strength, 
and serum solutes after 12 or more months of 
treatment, as listed in Table 1, were compared with 
similar indices in (a) boys with muscular dystrophy 
not receiving this medication and (b) apparently 
healthy boys who were residents of a well-run 
home for children.* 


Results 


A. Body Growth—PBody weight and 
height at the end of the period of therapy 
did not show an unusual percentile distribu- 
tion '* upon comparison with untreated 
male dystrophics or with healthy children 
(Fig. 1). There is no evidence pointing to 
any acceleration of the type seen in the 
early phase of the spontaneous adrenogeni- 
tal syndrome."*™4 

Comparisons of arm span in relationship 
to height and of the ratio of the “floor-iliac 
crest” distance to height with the untreated 
controls and with the healthy children re- 
vealed no differences. 

Finally, these quantities of methyltestos- 
terone produced no discernible effect upon 
the incidence or degree of manifestations of 
masculinity, including such indices as the 
body contour, carrying angle, knee space, 
buttock hollow, and the prominence of the 
larynx. 

*The Board, the Director, and the children of 
the Protestant Home for Children cooperated in 
this study. 
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TaBLe 1.—Pertinent Clinical Findings in Patients with Muscular Dystro 
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Cc, calves; LP, lumbar puncture; K, knee. 


; H, hip; 8, shoulder; Gn, generalized; EMG, electromyogram; 


, upper arms; An, ankles; E, elbow; G, girdle 


° A indicates arms; uA 


B. Skeletal Growth.—Methyltestosterone 
therapy accelerated skeletal maturation 
(Fig. 2), since the data on patients recetv- 
ing this medication fall to the right of the 
line depicting unity between chronologic 
and bone ages. In untreated muscular dys- 
trophic children the ratio tends to be less 
than one.’® 

C. Muscle Strength—tIn only 1 of the 
15 patients, D. M., did specific question- 
ing indicate that muscle strength had im- 
proved during the course of the treatment. 
All of the others as well as their families 
felt either that there had been no change 
or that the weakness had actually increased. 

Evaluation of muscle performed against 
resistance exerted by the examiner or 
against gravity, in accord with the standard 
procedure, revealed that further losses had 
been incurred by almost all of the patients. 
To determine whether therapy might have 
slowed the course of the disease, the muscle 
strength of individual patients was com- 
pared with their pretreatment performances 
and with the trend in other children with 
proved muscular dystrophy who had not 
received methyltestosterone (Fig. 3). It is 
evident that neither comparison provides 
any evidence that the course of the ailment 
had been altered. 

D. Blood and Serum Solutes.—The ele- 
vations of serum creatine which characterize 
untreated muscular dystrophy were further 
increased by 
apy (Fig. 4). 

In previous studies it has been estab- 
lished that children with muscular dys- 
trophy tend to have higher serum calcium 
and inorganic phosphorus values and lower 
cholesterol and chloride levels than hor- 
mal. From Table 2 it is apparent that 
methyltestosterone treatment failed to affect 
any but the last of these. The chloride 
levels rose, canceling out the tendency to 
hypochloremia characteristic of untreated 
dystrophy. 

The other blood and serum solutes meas- 
ured, i. e., the blood sugar and nonprotein 
nitrogen concentrations, the serum total 
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MUSCULAR DYSTROPHY 


Fig. i.— Body weight 
and height percentiles in 
untreated (half-dark cir- 
cles) and treated (dark 
circles) muscular dys- 


trophics and in healthy 
children (undarkened cir- 
cles). There is no distinct 
distribution of methyl- 
testosterone - K Cl - treated 
patients compared to con- 


PERCENTILES 


COs content, and the levels of sodium, po- 
tassium, albumin, and globulin fell within 
normal ranges (Table 2). 


Comment 


It is obvious that in a group of proved 
muscular dystrophics the administration of 
methyltestosterone and of potassium chlo- 
ride in amounts sufficient to induce definite 
endocrine changes '* and to accelerate bone 
age to a slight degree failed to produce any 
improvement in muscle performance or to 
slow the downward course of the illness. 


Fig. 2—Bone age in 
untreated and treated 
muscular dystrophics. 
Treatment of muscular 
dystrophics with methyl- 
testosterone - KC] cancels 
the slight retardation in 
bone age characteristic of 
many patients with this 
disease (symbols as in 
Fig. 1). 


CHRONOL. AGE 
(YRS-) 


w 


; 


trol muscular dystrophics 
and healthy children. 


The increase in serum creatine noted in 
our patients is a characteristic response to 
methyltestosterone which can also be readily 
evoked in healthy controls and is associated 
with enhanced synthesis of creatine.’**! 

The rise in serum chloride (Table 2) 
noted in our experiments, canceling out the 
tendency to hypochloremia in untreated dys- 
trophics, is probably attributable to the 
daily intake of potassium chloride, which 
ranged from 1 to 3 gm. during the period 
of methyltestosterone therapy. 


Van Diermen et al. 
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—— Rx = PRIOR MUSCLE EXAM~ 


60+ 


STRENGTH 


AVERAGE MUSCLE 
° 
lo 


40- 


----Rx % PRIOR MUSCLE EXAM~ 


Fig. 3.—Average mus- 
cle performance against 
gravity and resistance in 
treated and untreated 
muscular dystrophy. The 
performance is expressed 
as the percentage of nor- 
mal after averaging the 
results of examination of 
all muscle groups. There 
is no evidence that de- 
terioration during the pe- 
riod of therapy (solid or 
broken solid lines) was 
less than in control ob- 
servations (dotted lines). 


1956 


1952 1954 


YEAR 
Summary and Conclusions 

The daily administration of approxi- 
mately 10 mg. of methyltestosterone via the 
buccal mucosa and of 3 gm. of potassium 
chloride per os for 12 to 24 months to 13 
boys and 2 adults with muscular dystrophy 
produced no objective improvement in mus- 
cle performance and did not appear to alter 
the pretreatment rate of decrease in muscle 


strength. 


82/442 


1958 


This therapy canceled the slight retarda- 
tion in skeletal age often present in mus- 
cular dystrophy, but it had no effect upon 
body height, weight, the ratio of arm span 
to height, the ratio of the “floor-iliac crest” 
measurement to height, or body configura- 
tion, including fat distribution, carrying 
angle, knee space, buttock hollow, and 
prominence of larynx. 
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MUSCULAR DYSTROPHY 


CREATINE 


Fig. 4.—Fasting serum 
creatine levels. Methyl- 
testosterone increases the 
hypercreatinemia of un- 
treated muscular dys- 
trophics (symbols as in 
Fig. 1). 


7 


AGE 
(YRS.) 


10 


TABLE 2. 


—Serum Solutes in Muscular Children Receiving 


Meth and K 


Healthy Children * 


— 


Mean+8. D. (No.) 


HCO, 23.1413 (125) 
cl 103.343.0 (99) 
Na 144+3.0 (106) 
K 4.3720.40 (142) 
Ca** 9.8+0.4 (47) 
Phosphorus 4.764041 (122) 
Albumin 4.28+0.58 (47) 
Globulin 3.00+0.55 (47) 
Cholesterol 220+-42 (102) 


Muscular 


Muscular Dystrophy: 
Methyltestosterone+ KCl 


Mean+8. D. 


(49) 22.4413 
(56) 102.243.1 
(48) 141.04+4.0 
(52) 4.4403 
(41) 10.6+0.6 
(65) 5.3240.6 
(48) 4.3340.58 
(48) 2.7140.58 
(45) 253.6472.4 


* Taken from previous studies in this laboratory. ** 


The hypercreatinemia characteristic of 
untreated muscular dystrophy was aggra- 
vated by methyltestosterone, a steroid 
known to enhance creatine synthesis. 

The higher serum calcium and inorganic 
phosphorus and the lower cholesterol levels 
previously noted in muscular dystrophics 
not receiving methyltestosterone therapy 
were unaffected by this treatment; serum 
chloride rose from its previously relatively 
low levels, probably because of potassium 
chloride administration in conjunction with 
the steroid; other blood and serum solutes 
were not affected. 


Van Diermen et al. 


930 Health Professions Building, University of 
Pittsburgh School of Medicine (13) (Dr. Danow- 
ski). 
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Investigation of Families with Two or More Mentally 


Defective Siblings 


Clinical Observations 


STANLEY W. WRIGHT, M.D.; GEORGE TARJAN, M.D., and LORRAINE EYER, M.A., Pomona, Calif. 


The genetic control of metabolic proc- 
esses and the close association between cer- 
tain metabolic and defects have 
recently been reviewed.'* Within an insti- 
tution for the mentally defective, however, 
only 2% to 3% of the patients have known 
biochemical abnormalities which account for 
their defects, while some 60% to 70% are 
clinically diagnosed as “familial” or “un- 
differentiated,” indicating that the etiology 
of the mental defect is unknown. 

Many genetically determined biochemical 
abnormalities associated with mental defect 
have been first described in siblings. There 
were two defective brothers among the first 
group of patients with phenylketonuria de- 
scribed by Félling*; Baron and co-workers 
described Hartnup disease in two sibs in one 
family *; Allan recently described amino- 
aciduria with mental deficiency in a brother 
and a sister®; “maple syrup” urine disease 
was first noted in four sibs in one family,® 
and Bigler recently described an abnor- 
mality of lipoproteins in two defective sibs.” 
Other examples of the familial nature of 
biochemical disorders often associated with 
mental defect include gargoylism, hepato- 
lenticular degeneration, galactosemia, idio- 
pathic hypoglycemia, familial amaurosis, 
goitrous cretinism, and nephrogenic dia- 
betes insipidus.” 


mental 
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These observations suggest that the search 
for additional biochemical abnormalities 
associated with mental defect should begin 
with a group of families in whom two or 
more defective siblings are present. The 
likelihood is high that within these families 
there are some persons with an inherited 
biochemical defect. Sixty-one families with 
two or more defective siblings have been 
identified within a state institution for the 
mentally defective, and these form the basis 
of this report. The clinical findings will 
be presented; special biochemical observa- 
tions will be the subject of a subsequent 
report. 


Methods 


This study was carried out at Pacific State Hos- 
pital, a California state hospital for the mentally 
defective. Among a population of 3,000 patients 
with an age range of 1 year to 70 years, 61 families 
were identified in whom (1) two or more defective 
sibs were at one time or another in Pacific State 
Hospital and (2) one or more of these sibs are 
still in the hospital and available for examination. 
In 33 families all of the defective sibs are still 
in the hospital; in 28, one or more are no longer 
patients. Identification of these families was made 
by the hospital personnel from the clinical records 
and from personal knowledge.* 

In most instances reliable and adequate informa- 
tion was available from the patient’s chart with 
regard to family history, medical history, and 
clinical data. Physical examination was carried 
out on each available patient. Some special labora- 
tory studies have been completed, and others will 


* There were additional families in whom all of 
the defective sibs were former patients of the 
hospital but none were present at this time or 
in whom only one member had been at Pacific 
State Hospital and another was in a similar insti- 
tution elsewhere. None of these families or pa- 
tients is included in this study. 
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be performed; these will be the subject of a later 
report. 
Results 


In presenting the results, a “sibling 
group” will refer to all children of a family 
with two or more defective sibs; a “defec- 
tive sibling group” refers only to the defec- 
tive siblings within the family. Table 1 


TaBLe 1.—IJntellectual Status of 319 Siblings in 
61 Families 


Children, 
No. 
Intellectual Status 
107 
2 
2 
Defective: I. Q. unknown..._.. 13 
Defective: I. Q. determined (i. ¢., hospitalized) . 148 
Hospitalized: 108 
Discharged __. 15 
16 
319 


and the Figure present in tabular and 
graphic form data on the number and in- 
tellectual status of all siblings in the 61 
families. These data are also reproduced 
in the Appendix. In the chart each sibling 
group is joined by a solid line, and each 
square or circle represents a male or female 
child, respectively, in the family. The diag- 
nosis is indicated for each defective sibling 
group. Families with defective twins are 
noted. The identification of families in the 
text refers to the number assigned to the 
family in the Figure. 

A. Intellectual Status—As can be seen 
from Table 1 and the Figure, there were 
319 children in the 61 families; 107 are re- 
garded as being of normal mentality and are 
indicated on the chart by the open symbols. 
These are persons about whom statements 
appeared in the clinical chart that they are 
of normal intelligence or are doing satis- 
factorily in school or adequately in employ- 
ment. Some of these may be of subnormal 
intelligence, but sufficient information was 
not available to justify such judgment. 
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Twenty-three persons are designated in 
the category “unknown” because of lack 
of adequate information. They are indi- 
cated on the chart by symbols enclosing a 
dot. All of these patients are either de- 
ceased or are alive and show signs of 
psychopathology or neuropathology, but 
they are unclassifiable in regard to intellec- 
tual status. The group includes eight persons 
who were in public institutions: five because 
of juvenile delinquency (Family No. 6, 8, 
16, 38, 40), two for theft or burglary 
(Family No. 4 and 16), and one for mental 
illness (Family No. 16). Twelve siblings 
were deceased (Family No. 3, 9, 13, 20, 26, 
30, 37, 45), two had cataracts (Family 
No. 40 and 26; the latter family has two 
defective siblings with cataracts), and one 
was reported to have seizures (Family 
No. 13). 

Twenty-eight siblings are grouped as 
“subnormal” and are indicated by the half- 
shaded symbols. This is an arbitrary group 
composed of those siblings about whom the 
clinical chart contained such statements as 
“subnormal,” “dull,” “slow,” “retarded,” 
“defective,” “limited mentally,” or “in 
special classes.” The intelligence quotients 
were known for a few of these persons, 
and they ranged between 70 and 90; more 
adequate information would probably have 
indicated that some of them were in the 
defective range, below 70. 

Thirteen siblings are listed as “mentally 
defective—I. Q. unknown.” They include 
eight siblings who are still at home ( Family 
No. 6, 19, 39 [twins], 51, 54, 55), two in 
other institutions (Family No. 28 and 42), 
and three who are dead (Family No. 4 and 
52). There was definite evidence that the 
I. Q.’s of all of these patients were in the 
defective range, i. e., less than 70, but these 
tests had been done at outside facilities. 

The 148 sibs who were in Pacific State 
Hospital and who comprise the “defective— 
I. Q. determined” group are indicated in 
the chart according to the highest known 
I. Q. of the defective sib within the family. 
The I. Q. scores represent the most recent 
testing at Pacific State Hospital. The tests 
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administered were considered appropriate 
by the examining psychologist for the pa- 
tient’s age and abilities. The 61 families 
are represented beginning with Family No. 
1, in whom the defective sibs had I. Q.’s of 
87 and 71, respectively,t and extending to 
a family with three sibs with a heredo- 
degenerative disorder and I. Q.’s below 5. 
Of these 148 siblings, 108 were still in the 
hospital and available for examination, 15 
had been discharged, 16 were on leave, and 
9 were deceased. Of the nine 
patients, autopsies had been performed on 
four. The clinical and neuropathological 
diagnoses ¢ in these four patients were as 


deceased 


follows : 

Family No. 4: familial mental deficiency, 
malformation, nonspecific. 

Family No. 27: Mongolism, malforma- 
tion, nonspecific. 

Family No. 58: familial mental deficien- 
cy, malformation of cortex, and congenital 
hydrocephalus. 


Family No. 59: phenylketonuria, malfor- 


mation, nonspecific, and mild gliosis of 
white matter. 


+It will be noted that there are 11 siblings 
(Families 1-8) with I. Q.’s above 70: 9 of these 
patients have been released from the hospital. 

tInformation supplied by Nathan Malamud, 
M.D., neuropathologist, The Langley Porter Neu- 
ropsychiatric Institute, San Francisco. 
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In Family No. 10 (Mongolism), the I. Q. 
of 70 represents a developmental quotient 
and was obtained at seven months. He was 
admitted to the hospital and then placed 
on foster home care. He is now 3 years old 
and typically Mongoloid in appearance, and, 
although he has not been retested, his I. Q. 
is undoubtedly lower. 

Table 2 presents the distribution of the 
61 families according to the number of 
children in the family and the number of 
defective siblings among them. The size 
of the sibling groups ranges from 2 to 11, 
and the number of defective children in the 
groups from 2 to 7. The 61 families are 
arranged according to this scheme from 9 
families with only 2 siblings, both defective, 
to 1 family of 11 siblings with 7 known 
defective persons (Family No. 4). 

B. Diagnoses.—The diagnoses in the 61 
defective sibling groups were made by the 
hospital staff and are recorded in Table 3 
and the Figure. ‘Familial mental deficien- 
cy” made in 47 defective sibling 
groups. This diagnosis is made when no 
other diagnosis is appropriate and one or 
more other members of the patient’s family 
are defective. There are four families each 
with two phenylketonuric persons and two 
families with Mongoloid siblings. The other 
diagnoses include two defective sibling 
groups with prematurity and _retrolental 
fibroplasia and single groups with ectoder- 


was 


TaBLe 2.—Distribution of Families According to Family Size and Numbers of 


Total 
Defective 
Siblings 


Total No. 
Children 


No. of Such 
Families 


No. Children 
in Family 


18 18 
18 13 
52 23 
40 21 
42 16 
49 24 
13 
ll 
10 


ww 

- 


Defective Siblings 


Distribution of Families According to No. o 
Defective Siblings 


3 4 5 6 7 


Total: 61 
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TaBLe 3.—Diagnoses in Sixty-One Defective 
Sibling Groups 


Tasie 5.—Sex Distribution of Sixty-One Defective 
Sibling Groups 


Family 
No. 
(Figure) 


All others 

Phenylketonuria 31, 36, 44, 50 
Prematurity with retrolental fi- 

broplasia 
Ectodermal dysplasia... _.........- 
Heredodegenerative disorder 
Gargoylism 
Microcephaly 
Roussy-Lévy syndrome 
Postinfectious & post-traumatic... 


34, 56 
10, 27 


mal dysplasia, gargoylism, heredodegenera- 
tive disorder, and Roussy-Lévy syndrome.§ 
In one family, one child is defective as a 
result of a postnatal infection and the other 
as a result of severe postnatal trauma. 

C. Sex and Racial Distribution —The 
sex distribution of the 319 siblings accord- 
ing to intellectual status is given in Table 4. 


Taste 4.—Sex Distribution of 319 Siblings 
According to Intellectual Status 


Intellectual 


Status Male Female 
63 (47%) 


7 ( 5%) 


44 (244%) 
16 ( 9%) 
17 ( 9%) 11 ( 8%) 
108 (57%) 53 (40%) 


185 164 


Normal 
Unknown 
Subnormal 
Defective * 


* Includes “Defective: I. Q. determined” (148), and “‘De- 
fective: I. Q. unknown” (13) (Figure, Table 1). 


There were 185 males, of whom 108, or 
57%, were defective, and 134 females, of 
whom 53, or 47%, were defective. The 2:1 
ratio of males to females in this group is 
significantly higher than the 3:2 male to 
female ratio in the over-all hospital popula- 
tion. 

In Table 5 the sex distribution of the 61 
defective sibling groups is given. In 26 
families with only males affected, 10 have 


; § This disorder probably represents a variant of 
Friedreich’s disease." The diagnosis was made by 
Charles A. Markham, M.D., consulting neurologist. 


Wright et al. 


Sex of 
Defective Siblings 


* In 15 of these families there are normal female siblings. 


no female siblings and in 15 normal fe- 
male sibs are present. In one, the only 
female sibling is deceased and nothing is 
known of her intellectual status. In only 
six families are females alone affected, and 
in 29 families there are both male and fe- 
male defective siblings. 

Fifty-six families are of Caucasian or 
Spanish-American extraction, and five are 
Negro. 

D. Half-Siblings and Twins—In 10 
families there are half-siblings present. The 
relationship of all half-siblings to one an- 
other is on the maternal side. In five 
families all half-siblings are normal (Family 
No. 1, 3, 5, 14, 61); in one the half-sibs, 
three males, were deceased (Family No. 13), 
and in three there is evidence of subnormal 
intellectual status (Family No. 20, 25, 30). 


TaBLe 6.—Defective Siblings—Twins 


Age, 
14 68, Familial 
16 34, 100 Familial and normal 
18 61,55 Familial 
5 Mongolism 
8 Prematurity with retro- 
lental fibroplasia 
Phenylketenuria 
Familial 
Familial 
Familial 
Postinfectious and normal 
Familial 
Familial 
Prematurity with retro- 
lental fibroplasia 
Familial 
Familial 
Heredodegenerative 
disorder 


“ge 


RE™ 


= 


EKE 
REE 


* Another sibling is also defective. 

+ Parents are first cousins. 

tIn Family 30, another set of twins, female, are not hospi 
talized, but have I. Q.’s of 57 and 49. 

§ Both deceased. 
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In one family (Family No. 55) two full- 
sibs, males, are severely defective and hos- 
pitalized and two half-sibs, also males, are 
similarly affected though not hospitalized. 
In only one family (Family No. 30) are the 
hospitalized defectives persons half-siblings. 

Table 6 indicates the families in whom 
the defective siblings are twins. Sixteen 
families are represented. In 14 families 
both twins are defective. Although in two 
families (Family No. 20 and 47) the co-twin 
is normal, another sibling is defective and 
is hospitalized. In Family No. 39 there is 
another set of defective twins, female, not 
hospitalized, with I. Q.’s of 57 and 49. 
There are nine families in which the twins 
are male, six in which they are female, and 
one is a mixed set. There is reasonable 
agreement between the I. Q.’s of defective 
co-twins. Six pairs of twins show similar 
physical characteristics (Family No. 27, 37, 
38, 39, 57, 61). Blood typing is being 
done to determine zygosity. 

A random distribution for birth order 
and age of defective persons was noted. 
The oldest defective patient was 57 years 
and the youngest 3 years. 

E. Family History.—Information regard- 
ing the social history and level of intel- 
ligence of the fathers, mothers, and relatives 
is summarized in Table 7 and in the Ap- 
pendix. Twenty-five fathers are of norma! 
intelligence and have no history of major 
behavior problems. Ten fathers had at one 


TABLE 7.—Social History and Intellectual Status 
of Parents and Relative. 


Families, No. 


Father Mother Relatives 


Normal intelligence and _be- 
havioral history 25 2 25 
History of aberrant behavior 
without proven institutional- 


ization * 23 26 
Institutionalized 10 6 17 
No information 3 1 6 

Totals 61 61 61 


* Includes history of mental deficiency, mental illness, low 
I. Q., alcoholism, brutality, incest, promiscuity, desertion, 
eccentricity, epilepsy. Many showed several of these signs 


(Appendix). 
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time or another been in public institutions : 
five in prisons (Family No. 3, 18, 20, 
28, 47) and five in hospitals for the mentally 
ill (Family No. 11, 24, 34, 41, 51). 
Twenty-three fathers exhibited behavior 
which was sufficiently disturbed to have 
been indicated in the patient’s history. 
Information was lacking on three. 

Twenty-eight mothers are normal. Six 
had been hospitalized: three in institutions 
for the mentally ill (Family No. 16, 35, 48) 
and three in institutions for the mentally 
defective (Family No. 19, 20, 23). Twenty- 
six mothers gave histories of aberrant 
behavior. Information was not available on 
one mother. 

The total number of relatives, including 
grandparents, aunts, uncles, and first cousins, 
is unknown, and information is undoubtedly 
limited or absent for many persons. In 
25 families all relatives on whom there was 
information were regarded as normal; in 
17 families one or more relatives had been 
institutionalized for mental illness or mental 
defect; in 13 there was a history of aberrant 
behavior usually associated with mental 
illness or mental defect, and in six families 
no information was available or it was 
inadequate. 

The socioeconomic levels of the families, 
as determined by previous social service 
investigations, indicated that 20 families 
were of “average or above” socioeconomic 
status, 20 were of “low” status, and 21 were 
“on relief.” Families where the affected 
sibs were more severely deficient (Family 
No. 36-61) were more often of “average 
or above” status and less frequently on 
relief. 

F. Clinical Findings—The Appendix 
tabulates each patient by sex, age, and I. Q. 
The significant physical, neurological, and 
psychopathological findings are listed, to- 
gether with the presence or absence of 
seizures and the intellectual-behavioral status 
of the family. Patients who are no longer 
in the hospital but on whom a previous 
examination had been done by the hospital 
personnel are indicated by asterisks. Only 
significant physical findings are noted; not 
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included are minor congenital anomalies, 
obesity, mild hypertension, evidences of 
acute infections, etc. Under the column 
“Significant Neurological and Psychopath- 
ological Findings” are included outstand- 
ing signs in these categories. Those 


neurological findings which are common to 
some defective persons, e. g., hyperreflexia, 
slow gait, incoordination, and clumsiness, 
were omitted. Behavior commensurate with 
1. Q., e. g., poor insight, mild delinquency, 
inadequate memory and speech, and mild 
emotional problems, are not listed. 


There were 36 patients with convulsive 
disorder either by history or present find- 
ings. They represented 26 families. Thirty 
per cent of patients with I. Q.’s below 50 
had seizures, in contrast to 13% in the 
group with I. Q.’s over 50. Certain of 
these families are briefly presented in the 
following discussion. 


Comment 


An association between genetically deter- 
mined biochemical abnormalities and mental 
defects has been established for a number 
of disorders.2 In a search for additional 
such relationships, it is desirable to concen- 
trate on a group of patients in whom the 
factor of inheritance appears to play an 
important role.*! 

New biochemical abnormalities in the 
mentally defective person could be identified 
by screening large numbers of patients with 
a particular biochemical technique. The 
results will vary with the frequency of the 
disorder and the difficulty of the technique. 
In phenylketonuria, which occurs in slightly 
less than 1% of institutionalized defective 
persons,® several hundred patients might 
have to be tested before one affected person 
was identified. The simplicity of the ferric 
chloride test would make such screening 
technique advisable. Other disorders may 
occur with less frequency, necessitating the 
examination of even more patients. Certain 
biochemical screening techniques may be so 
difficult and time-consuming that the number 
of patients would have to be limited. 


Wright et al. 


The selection of patients for study there- 
fore poses an important problem. Patients 
with certain physical characteristics or dis- 
eases may be selected, e. g., cataracts, chorio- 
retinitis, degenerative disorders, dwarfism, 
microcephaly, spastic diplegia, microphthal- 
mia, ectodermal defects, craniostenoses, 
tuberous sclerosis, hemangiomatoses, and 
neurofibromatosis. Genetic factors have 
been suggested in certain of these dis- 
orders.'® Siblings with easily identifiable 
abnormalities can also be studied, e. g., in 
this series, Family No. 2 with Roussy-Lévy 
syndrome and Family No. 23 with a form 
of ectodermal dysplasia. 

Another approach is to select a group of 
patients in whom, compared to the over-all 
hospital population, the likelihood is higher 
that the mental defect is on a simple genetic 
basis. With this in mind, families with two 
or more defective children were selected for 
this investigation. Sixty-one such families 
were identified in an institution for the 
mentally deficient with an average daily 
population of 3,000. 

It is not to be inferred that in all of 
these families the mental defect is on a 
genetic basis. Mental defect is a reflection 
of many diverse causes and processes. 
Because of the complexity of the problem, 
this investigation concerns itself with 
answering the question of whether any 
genetically determined diseases can be 
found in this group of patients. 

Five of the sixty-one families have defec- 
tive siblings on the basis of known 
genetically determined biochemical defects. 
These include four families with siblings 
having phenylketonuria, a disorder of amino 
acid metabolism, inherited as a_ simple 
autosomal recessive (Family No. 31, 36, 
44, 59).1112 The fifth sibling group has 
gargoylism, a disorder of mucopolysac- 
charide metabolism, which can be inherited 
as an autosomal or a sex-linked recessive 
(Family No. 60)."% Only clinical diagnoses 
could be established in the remaining 56 
sibling groups. It is likely, however, that 
there are other genetically determined dis- 
eases present in the group. 
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Certain families stand out on the basis 
of diagnosis, findings, or histories. 

A. Specific Neurological Disorder.—1. 
Roussy-Lévy Syndrome * (Family No. 2): 
Three mildly defective siblings, two males, 
one female. Small stature, peculiar gait 
with hyperextension at knees, pes cavus 
deformities, increased reflexes, Babinski 
sign, ankle clonus, and dystonic speech. 
Father “alcoholic and abusive.” Mother 
normal, Two sibs normal; a third sib with 
speech defect, poor coordination, and mild 
mental deficiency may also be affected. 
Relatives normal. 

2. Heredodegenerative Disorder ( Family 
No, 61): Three severely defective males, 
two were twins, deceased. All developed 
normally until late infancy; then progres- 
sive deterioration with seizures and decer- 
ebrate rigidity occurred. Cataracts, optic 
atrophy, and severe mental defect are also 
present. Parents and relatives normal. One 
half-sib normal. 

The pattern of inheritance in these two 
families is not known. In Family No. 2 
the syndrome may represent a variant of 
Friedreich's disease in which a hereditary 
factor has been established.* The other 
group of defective siblings (Family No. 61) 
are suspected of having either some form of 
lipoidoses, without visceral involvement, or 
a demyelinating disorder. In either instance, 
genetic factors may be suspected.'”"™* 

Neurological signs were noted in many 
patients, more frequently in those with 
severe degrees of mental defect. These 
included paraplegia (Family No. 55), hemi- 
plegia (Family No. 47), and quadriplegia 
(Family No. 9, 47). Gait abnormalities, 
poor coordination, speech defect, hyperactive 
reflexes, Babinski reflex, and _ spasticity 
were also noted; however, other clear-cut 
neurological entities could not be identified. 

B. Significant Somatic Changes.—1. Ec- 
todermal Dysplasia (Family No. 23): Two 
defective sibs, male and female, with 
generalized hypotrichosis, thinning of scalp 
hair and eyebrows, abnormalities of ears, 
lateral displacement of orbits, flattened nasal 
bridge, prominent sagittal sutures, and slow 
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sexual maturation. Mother and maternal 
aunt present similar picture and are also 
mentally defective. One sibling normal. 

Secause of the similarity in physical and 
mental conditions of the defective siblings, 
mother, and maternal aunt, a dominant form 
of inheritance is suggested. The frequent 
association of mental defects and skin dis- 
orders has recently been  reviewed.'® 
Psoriasis was present in one sibling group 
(Family No. 37, twins). 

2. Ocular Abnormalities: Congenital 
Cataracts (Family No. 26): Three defec- 
tive males, one without outstanding physical 
findings and a milder degree of mental 
defect. Two are severely defective and have 
bilateral congenital cataracts, keratoconus, 
and corneal opacities. Both show manner- 
isms. Parents normal. Two maternal 
relatives in mental hospitals. One sibling, 
female, with cataracts, two normal, and one 
deceased. 

Cataracts, as well as other ocular 
abnormalities, are frequently found in dis- 
orders of mentation, e. g., galactosemia, 
Mongolism, cerebro-ocular-renal disease, 
and lipoidoses.* In 10 of the defective 
sibling groups, significant singular or 
multiple ocular abnormalities were found. 
Cataracts were present in Family No. 26 
and 61. In Family No. 16 and 7 only one 
sibling had cataracts; in the latter it was 
possibly due to maternal rubella. Optic 


atrophy was present in siblings of Family 
No. 37, 46, 55, and 61, keratoconus in 
Family No. 26 and 35, retrolental fbroplasia 
in Family No. 34 and 56, chorioretinitis in 
one sib in Family No. 35, and macular 


changes in one sib in Family No. 55. 

The association of a metabolic disorder 
and an ocular disturbance, i. e., cataracts, 
has been demonstrated galactosemia. 
Mentally deficient patients with ocular ab- 
normalities may represent a_ preferential 
group in the search for heritable biochemical 
abnormalities. Forty-two patients with 
cataracts of unknown etiology were studied 
at this hospital for evidence of galactosemia; 
none was found.'® 
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3. Developmental Cranial Anomaly: Mi- 
crocephaly (Family No. 52): Four sibs 
severely defective, two deceased. All mi- 
crocephalic with head circumferences at 
birth 27-28 cm. Two surviving children, 
ages 8 and 2% 
cephalic persons with head circumferences 
of 42 and 40.5 cm., respectively. Toxoplas- 
min neutralization tests on mother and 
child were negative. Parents and one sibling 
normal. 

Genetic factors have been implicated in the 


years, are typical micro- 


etiology of certain types of developmental 
cranial anomalies, e. g., craniostenoses and 
hypertelorism.'® Head circumferences less 
than normal are commonly found among 
mentally defective persons. In true micro- 
cephaly the head circumference differs very 
significantly from that of other mental 
defectives of similar grades. This form 
of the disease is probably genetically deter- 
mined and may the four 
defective siblings in the family presented.'? 
Other types of somatic changes were 
found in some defective sibling groups, e. g., 
the typical signs of Mongolism (Family 
No. 10, 27) and gargoylism (Family 
No. 60). The presence of significant somatic 
changes does not necessarily imply, however, 
a genetic etiology. A dominant form of 
inheritance is likely present in the family 
with ectodermal dysplasia; the role of 
inheritance is debatable in Mongolism and 
is not present in retrolental fibroplasia. 
Many sibling groups revealed no out- 


account for 


standing somatic signs. This does not, how- 
ever, eliminate the possibility of genetically 
determined biochemical defects among them. 
For instance, the four sibling groups with 
phenylketonuria would not have been 
identified on the basis of physical signs. 

C. Significant Psychopathological Find- 
ings: Schizophrenic Symptomatology (Fam- 
ily No. 37).—Two defective males, twins, 
age 30, with identical physical appearance, 
small in stature (49 kg., 155 cm.), moderate 
optic atrophy, and psoriasis. Rapid stacatto 
speech, accompanied by bizarre facial and 
hand mannerisms, grimacings, and body 


movements. Speech indistinct, at times 
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hesitant, with brief periods of blocking and 
use of self-coined words. Phonation often 
diminishes to whisper or lip movements 
without audible sounds. Communication 
with each other in this fashion appears 
meaningful but is not understandable to 
observers. Visual and auditory hallucina- 
tions are present. There is early history 
of delayed development with above symp- 
tomatology childhood. _ Relatives 
Two sibs normal, one “dull,” one 


since 
normal. 
deceased. Parents are cousins. 

This is the only instance of a_ con- 
sanguineous marriage in the series. The 
frequency with which such marriages 
predispose to the occurrence of recessively 
inherited disorders has been established.’” 

Psychopathological findings are commonly 
found in defective persons.’’ They have 
also been described and commented upon in 
patients with inherited biochemical abnor- 
malities, e. g., phenylketonuria and Hartnup 
Symptoms of psychotic-like 
thinking inappropriate 


behavior or and 


mood responses were frequently observed 


among patients in this series and are 
tabulated in the Appendix. They were 
generally not as extreme as described in 
these twins. 

Mentally deficient patients with gross 
psychopathology may therefore be selected 
as a pilot group in the search for biochemical 
entities. 

D. Possible  Sex-Linked Inheritance 
(Family No. 55).—Two males, ages 10 and 
13, with severe mental defect, paraplegia, 
optic atrophy, and macular degeneration. 
Weights 17 and 26 kg., head circumferences 
49 and 49 cm., respectively. One female 
Five half-sibs, two males 
male and two 
relatives have 
epilepsy. 


full-sib normal. 
with 
females normal. 
history of mental 
Mother promiscuous, no information on 
fathers. 

A sex-linked disorder is possibly present 
in this family, since four of the five males 
are defective and all three females are 
normal. In another group (Family No. 60, 
gargoylism) the inheritance could be due to 
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either a sex-linked or an autosomal reces- 
sive gene. 

The evidence for other sex-linked dis- 
orders in this series is limited; however, 
defective males outnumber females by a 
2:1 ratio. This is a statistically significant 
difference from the 3:2 ratio of males to 
females in the over-all hospital population 
(0.02<P>0.01). Both ratios are again 
significantly higher than the ratio of 
male :female births. The reasons for these 
differences are not clear, since many factors 
related to the sex of a patient may influence 
admission to the hospital, e. g., delinquent 
behavior, community re- 
sources, and parental attitudes. The fre- 
quency with which sex-linked disorders may 
lead to mental defect is unknown: Penrose 
was unable to find such evidence in his 
study of 1,280 mentally defective persons.*° 

E. Probable Multiple Etiology: “Famil- 
ial” Mental Deficiency (Family No. 4).—Of 
11 siblings, 7 are diagnosed as mentally 
deficient with I. Q.’s between 60 and 76 
and 6 have been institutionalized. Five 
have subsequently been discharged. Of the 
four other siblings, two are reported as 
normal, one is in “special classes,” and one 
is in prison. Two of the defective siblings 
have died of renal disease. The father and 
mother are reported to have “borderline 
I. Q.’s” The socioeconomic conditions in 
the family are very poor; they are well 
known to many social and welfare agencies. 

This family is a good example of mental 
defect with many factors involved in the 
etiology, i. e., sociocultural, other environ- 
mental, and genetic. These patients repre- 
sent a large segment of the mentally deficient 
population. The offspring of parents with 
subnormal intelligence often show a similar 
degree of mental deficiency. The mode of 
inheritance in this type of mental defect 
is unknown; Penrose has presented evidence 
to suggest that incompletely dominant genes 
or multiple genes may be responsible.'°*° 

In the 61 families, five defective sibling 
groups were found with a known biochemi- 
cal defect; they are the four sibling groups 
with phenylketonuria (Family No, 31, 36, 


pressures 
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44, 59) and one with gargoylism (Family 
No, 60). In addition, at least seven sibling 
groups show strong evidence that the mental 
defect may be inherited, possibly on a simple 
genetic pattern. They include the group 
with ectodermal dysplasia (Family No. 23), 
congenital cataracts (Family No. 26), 
Roussy-Lévy syndrome (Family No. 2), a 
heredodegenerative disorder (Family No. 
61), microcephaly (Family No. 52), twins 
with schizophrenic symptomatology (Family 
No. 37), and the family with a possible 
recessive sex-linked disorder (Family No. 
55). Other possible groups include a family 
with two sets of defective twins (Family 
No. 39), twin males with bizarre behavior 
and two “retarded” sibs (Family No. 11), 
and twin males with severe defect and small 
stature (Family No. 57). 

This “detective sibling” method appears 
to be of value in isolating for further study 
a group of patients in whom heritable fac- 
tors may play an important role in the 
determination of the mental defect. The 
selection of patients with specific diseases 
or with significant somatic, neuropatho- 
logical, or psychopathological changes may 
also be used to identify a preferential group 
of patients in the search for genetically 
determined biochemical abnormalities as- 
sociated with mental defects. 


Summary 


Several genetically determined biochemical 
abnormalities associated with mental defect 
have first been described in siblings. These 
observations suggest that among members 
of families with two or more defective 
siblings the likelihood is high that there are 
some persons with an inherited biochemical 
defect. 

Sixty-one families with two or more 
defective siblings have been identified within 
a state institution for the mentally defective. 
Clinical observations on the siblings and 
their parents are reported; special bio- 
chemical observations will be the subject 
of a later report. 

There were 319 siblings in the 61 families; 
107 are of normal mentality, in 23 the 
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the mental status is subnormal. Thirteen 
siblings had not been institutionalized but 
were known to be mentally defective. The 
remaining 148 sibs had been institutionalized 
for their mental defect. The defective 
sibling groups ranged from one in which 
the defective sibs had I. Q.’s of 87 and 71, 
respectively, to one with three sibs with a 
heredodegenerative disorder and I. Q.’s 
below 5. In 14 families there were defective 
twins; 13 were of the same sex and | set 
was mixed. 

There were 108 defective males and 53 
defective females. This ratio is significantly 
higher than the 3:2 ratio of males to females 
in the over-all hospital population. There 
were 26 families with only males affected, 
15 of which had normal female siblings. In 
six families only females were defective, 
and in the remaining 29 families there were 
both male and female defective patients. 

Over 50% of the fathers and mothers 
had evidence of inadequate intellectual 
status or disturbed social behavior with or 
without institutionalization. 

Disorders with a known _ biochemical 
abnormality were found in five families. 
These included four defective sibling groups 
with phenylketonuria and one with gar- 
goylism. Among the remaining 56 groups 
significant somatic, neuropathological, and 
psychopathological findings were noted in 
7 families. It is possible that a simple type 
of inheritance may account for the mental 
defect in some of these groups. They in- 
cluded individual groups with ectodermal 
dysplasia (hypotrichosis ), true microcephaly, 
congenital cataracts, Roussy-Lévy syndrome 
(a variant of Friedreich’s disease), heredo- 
degenerative disorder, schizophrenic symp- 
tomatology, and a _ possible  sex-linked 
disorder with severe mental defect. 

A definite clinical diagnosis was made in 
five additional groups. They included two 
with Mongolism, two with prematurity and 
retrolental fibroplasia, and one group with 
one sib defective as a result of a postnatal 
infection and the other as a result of severe 


trauma. 
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intellectual status is unknown, and in 28 


This “defective sibling’ method appears 
to be of value in developing for further 
study a group of patients with an increased 
likelihood of a genetically determined 
biochemical error. 

Pacific State Hospital, Box 100 (Dr. Tarjan). 
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Thalassemia Intermedia Due to Interaction of Lepore 
Trait with Thalassemia Trait 


Report of Three Cases 


The term thalassemia does not describe a 
single entity but rather a broad group of 
hereditary microcytic anemias with a char 
acteristic abnormal erythrocyte morphology. 
The majority of these cases may be classi 
fied clinically into two groups: (1) thalas 
semia minor, a mild hypochromic microcytic 
anemia which is usually asymptomatic and is 
believed to be due to the heterozygous oc 
currence of a thalassemia gene; (2) thalas 
semia major, a severe progressive hemolytic 
anemia with marked abnormalities of the 
red cells, which is generally believed to be 
due to the homozygous occurrence of a 
thalassemia gene. 
. However, there are cases which are not 
readily assigned to either of these cate 
gories. In addition to marked erythrocyte 
morphologic changes, these are character 
ized by a hemolytic anemia which is inter 
mediate in severity and by splenomegaly, 
in most cases. Singer et al.' called this 
group thalassemia intermedia. Its etiology 
is varied. The development of hemoglobin 
electrophoretic techniques has shown that 
some of these cases are the result of inter 
action of an abnormal hemoglobin gene 
with a thalassemia gene. 

In a recent report from this laboratory. 
a new hereditary hemoglobinopathy (the 
Lepore trait) was described? In five het 
erozygotes it was characterized by erythro 
cyte morphology similar to that observed 
in thalassemia trait and by the presence of 
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an abnormal hemoglobin demonstrated by 
the starch-block electrophoretic technique. 
This new hemoglobin, tentatively named the 
Lepore hemoglobin, occurred in a concen- 
tration of approximately 10% of the total 
pigment. It had an electrophoretic mobility 
at pH 8&6 indistinguishable from that of 
hemoglobin S; it could nevertheless be 
differentiated from the other reported ab- 
normal hemoglobins by its physicochemical 
properties. 

The interaction of Lepore trait and clas- 
sical thalassemia trait * to produce a disease 
resembling thalassemia major was also de- 
scribed in the original report. However, 
the Lepore hemoglobin could be demon- 
strated in the affected child's blood also, 
thus differentiating his disease from the 
usual thalassemia major. 

We have recently had the opportunity of 
studying a second family, unrelated to the 
first, in which the interaction of Lepore 
trait and classical thalassemia trait was 
demonstrated in two persons and presumed 
to be present in a third. Two of these 
persons have been foliowed over a period 
of years and have survived to adulthood 
with relatively little trouble, a condition 
not usually seen in homozygous classical 
thalassemia. They could be classified clin 
ically as thalassemia intermediates. De 


*In this report, as in a previous publication,’ the 
term “classical thalassemia trait” is used to denote 
that variety of hereditary microcytosis character- 
ized by an elevated hemoglobin Az level and by 
the absence of any abnormal hemoglobin. The dis 
ease resulting from the homozygous state of the 
classical thalassemia gene we term “homozygous 
classical thalassemia.” This usually, but perhaps 
not invariably, is severe thalassemia major 
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THALASSEMIA TRAIT 


scription of the clinical features of this 
family as well as the laboratory studies on 
their blood form the basis of this report. 


Methods 


Blood cell counts, hemoglobin, and hematocrits 
were measured by conventional methods. The 
alkali-resistant fraction of hemolysates was de- 
termined by a minor modification of the one-minute 
method of Singer et al.‘ In sickling preparations 
sodium metabisulfite was utilized as the reducing 
agent. Blood groups were tested in all instances 
with use of 12 available antisera.t In no cases 
were the observed blood groupings inconsistent with 
the stated relationships 

Starch-block electrophoresis of hemoglobin was 
performed with use of a modification® of Kunkel 
and Wallenius’s original method.® When this tech 
nique is used, normal adult hemoglobin can be 
quantitatively divided into three components: A, 
the major component; As, a fast minor component 
of uncertain significance, and As, a slow minor 


component. Levels of Az in excess of 3.1% have 
been shown to have diagnostic value for thalas- 


semia trait.*°" 


Report of Cases 


Case 1 (Fig. 1, //-F).—The patient was born 
on Nov. 9, 1941. Pregnancy and delivery were 
normal, and birth weight was 10 lb. Her growth 
and development were considered normal during 
infancy, although episodes occurred during which 
she became pale and apathetic 


+ Dr. F. H. Allen, of the Boston Blood Grouping 
Laboratory, performed these tests 


LT ) Lepore Thelesseme 


Toa 
(7) Tet CO) 


Family pedigree. 


* Not Testes 


Fig. 1. 


Pearson et al. 


In 1945, when she was 4 years old, she was 
seen as an outpatient at another hospital. On the 
basis of anemia, hepatosplenomegaly, and abnormal 
red cell morphology, the diagnosis of Cooley's 
anemia was made. Oral ferrous sulfate was tried 
without benefit to her. For the next eight years 
she did fairly well, although fatigue, pallor, and 
anorexia recurred intermittently. 

In March, 1953, when she was 12 years old, 
she was admitted for the first time to the Children’s 
Hospital for study. 

Physical Examination —Height, 145 cm. (25th 
percentile). Weight, 27.5 kg. (3d _ percentile). 
She was a pale, slender, but active and alert girl. 
The sclerae were slightly icteric. The eyes were 
slanted, and the cheek bones were prominent. The 
liver edge could be felt 2 cm. and the spleen 9 cm. 
below the costal margins. 

Laboratory Data—RBC, 4,700,000 per 
milliliter; Hgb., 9.0 gm/100 ml.; hematocrit, 32% ; 
MCV, 65 cu. 4; MCHb, 19.2¢ug.; MCHDbC, 228%; 
WBC, 8,500 per cubic milliliter; 10 nucleated red 
cells/100 WBC 

The red cell morphology on direct smear was 
marked microcytosis, 

and poikilocytosis. 


cubic 


abnormal, with 


anisocytosis, 


grossly 
hypochromia, 
(Fig. 2) 

X-rays showed widening of the medullary cav- 
ities, seen most strikingly in the bones of the hands, 
and the diploic markings of the skull were exag- 
gerated. These changes were characteristic of the 
hypertrophic marrow associated with congenital 
anemia. 

After completion of diagnostic studies, she was 
given transfusions of 250 ml. of whole blood. She 
experienced some symptomatic improvement 

Subsequent Course.—She was given transfusions 
on four occasions during the next nine months, 
when the hemoglobin level fell below 7.5 gm/100 
ml. However, between November, 1953, and De- 
cember, 1954, the hemoglobin level was stable 
around 8.0 gm/100 ml. without further transfusion 
The child was clinically well. Reticulocyte counts 
ranged between 3.5% and 7.0%. In mid-December, 
1954, she developed a high fever. She was seen 
on Dec. 16 in the outpatient department, but no 
cause for the fever could be found. At this time 
the hemoglobin level was found to be 9.3 gm/100 
ml. and there were 5.8% reticulocytes. Bilirubin 
level was 0.23 mg. % conjugated and 1.6 mg. % 
total per 100 ml. Symptomatic therapy was pre- 
scribed. On Dec. 23, she experienced a shaking 
chill and was readmitted to the Children’s Hospital 
A basilar bronchopneumonia was detected, and 
antibiotic therapy was given. Packed red cells, 
200 ml., infused, and the post-transfusion hemo- 
globin level was 10.5 gm/100 ml. Four days later 
the hemoglobin level had fallen to 8.2 gm/100 ml. 
For 10 days reticulocyte counts under 1.0% were 
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Fig. 2 (Case 1).—Periph- 
eral blood smear. Note the =. 
characteristically abnormal 
erythrocyte morphology of 4 
thalassemia consisting of 9 9 
marked microcytosis, hypo- 5 
hromia, and many target 


‘ells 


bilirubin levels did not change. normal. Her spleen was palpated 6 cm. below the 


recore le« ‘he 
costal margin, but the liver could not be felt. She 


However, during this time the white blood cell 
and platelet counts were not significantly depressed 
No bone marrow study was performed to determine 
whether a red cell aplastic crisis had truly oc Electrophoretic Studies—Hemoglobin _ electro- 
phoresis was performed, with use of slightly lower 


is currently doing light manual labor in a factory 


and is fully active without significant complaints 


curred. 
After this episode she did very well. She was current than usual and extension of the run to 40 


seen regularly as an outpatient, and hemoglobin hours. A hemoglobin spot in the position of 


levels ranged between 8.0 and 9.5 gm/100 ml Lepore hemoglobin was observed, accounting for 
No further transfusions have been required. 7.6% of the total hemoglobin. This is illustrated 

When reexamined in March, 1958, she was a on Figure 3 (c). The As level was 3.0%, and a 
slender, fully mature young woman of 17 years large component of fetal hemoglobin was also 


She had slightly Mongoloid facial features and observed. Pattern (b) on Figure 3 is from a 
minimal scleral icterus. Intellectually she was child with thalassemia major due to homozygous 


* a.Lepore trait 
Fig. 3 Starch-block 


electrophoretic patterns 

of cyanmethemoglobins, 

b. Thal. major in barbital (Veronal) 
buffer (pH 8.6, ionic 
strength 0.05). Duration 
of run, 40 hours. (a) 
c.Lepore - Thal. Mother of Case 1 (/-B). 
(b) Homozygous classical 

' thalassemia. (c) Case 1. 
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(Case 10°) who has a con- 
hemoglobin comparable with 
No abnormal 


thalassemia 
fetal 
that of the patient being reported. 
An abnormal hemoglobin spot 


classical 


centration of 


hemoglobin is seen 
in this location has not been observed in any of 
our cases with homozygous classical thalassemia. 
(Fig. 1, 
was 1938. Birth and early development 
were normal, although periodically she was noted 
As she 


Case 2 -This sister of Case 1 


born in 


to be pale and to have yellowish sclerae. 
grew up, she was considered to be normal except 
for a tendency to tire easily. 

In December, 1955, when she was 17 years old, 
she was scratched on the right hand by the family 
cat. About two weeks later a tender mass developed 
in the right epitrochlear area. She was seen as an 
outpatient at the Children’s Medical Center, and 
the diagnosis of regional nonbacterial lymphadenitis 
(cat-scratch fever) was proven by positive intra- 
dermal test. On her blood 
examined for the abnormalities 


this occasion, was 
first time and 
similar to those of her sister were found. 

Laboratory Data—RBC, 4,100,000 per cubic 
milliliter; Hgb. 845 gm/100 ml.; hematocrit, 
30% ; MCV, 72 cu. MCHb, MCHbC, 
28%; 1 nucleated red cell/100 WBC. Peripheral 
smears showed marked anisocytosis, poikilocytosis, 
hypochromia, and microcytosis. However, the 
erythrocyte morphologic abnormalities were less 
extreme than those of Case 1, and there were 
fewer nucleated red cells (Fig. 4). 

In mid-1956 she noted the onset of severe fatigue, 
shortness of breath, and palpitations. These symp- 
toms subsided after a few weeks of bed rest, and 
she did not consult her physician. In 1956 she was 
married, and during 1957 she went through an un- 


eventful term pregnancy, although a systolic mur- 


Pearson et al. 


Fig. 4 (Case 2). — Pe- 
ripheral blood smear. Ab- 
erythrocyte 
morphology similar to Case 
1 observed. 


normalities of 


- 


developed in the 
developed some shortness of 


second trimester. She 


breath immediately 


mur 


post partum and was given a single transfusion.t 
On examination by us in April, 1958, she was a tall 
well-developed young woman who appeared moder- 
ately pale. Her cheek bones were prominent; her 
eyes, slanted, and the sclerae, slightly icteric. A 
firm spleen extended 6 cm. below the costal margin, 
but the liver edge could not be palpated 

Electrophoretic Studies —The 
pattern of hemolysate in Case 2 was almost identical 
with that in Case 1. As 3.0%, 
Lepore hemoglobin level was 7.0%. Fetal 
globin was 50%. 

Case 3 (Fig. 1, 1/-C) 
in 1933. 
were her early growth and development, although 


electrophoretic 


level was and 


hemo- 


This patient was born 
Pregnancy and delivery were normal, as 


she was always considered to have poor color. In 
1936, shortly before her third birthday, she was 
admitted to the Children’s Hospital because of 
pallor and fever. 

Physical Examination —Temperature, 102. F 
Weight, 12.9 kg. (15th percentile). She was pale 
but not The heart was slightly enlarged, 
and an apical systolic murmur was heard. The 
below the 
costal margin. The liver edge was felt 2 cm. below 


icteric. 
spleen was firm and descended 9 cm 


the right costal margin 
Laboratory Data—RBC, 4,200,000 per cubic 
milliliter; Hgb., 7.3 gm/100 ml.; reticulocytes, 
3.2% ; platelets, 230,000 per cubic milliliter; WBC, 
11,450 per cubic milliliter; 10 
cells/100 WBC. The red 


nucleated red 


cells showed marked 


microcytosis, poikilocytosis, anisocytosis, and hypo- 


t Dr. Joseph Gregorie, Winthrop, Mass., supplied 
this information. 
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Fig. 5 (Case 3).—Periph 
eral blood smear. The mor 
phology is identical to that 
seen in Case 1 


chromia (Fig. 5). Red cell osmotic fragility was 
decreased; the icteric index was 8. 

X-rays of the skull showed fine granularity of 
the cranial bones. The shafts of the long bones 
were widened, with slight thinning of the cortex. 
The phalanges were only slightly affected. These 
changes were considered consistent with congenital 
erythroblastic anemia but not as marked as seen 
in typical cases. 

After three days of hospitalization, the parents 
insisted on her being discharged home. No definite 
cause of the fever was established; the diagnosis 
of erythroblastic anemia or thalassemia major was 
made. She was seen on several occasions as an 
outpatient during the next nine months. Clinically 
she remained well, although the hemoglobin re- 
mained between 6 and 8 gm/100 ml. White cell 
and platelet counts were normal 

In February, 1937, she was admitted to another 
hospital, and again the diagnosis of erythroblastic 
Subsequent to this, her clinical 
However, 


anemia was made 
condition did not 
persistent anemia and splenomegaly she 
ferred to a radiologist by a local physician as a 
case of “aleukemic leukemia.” Between October, 
1937, and October, 1938, she received a series of 
x-ray treatments to the spleen and abdomen total- 
ing 1,200 r. In February, 1938, the white cell count 
The spleen did not change 


change. because of 


was re- 


was observed to be low 
in size, 

In late 1939, she began to have recurrent nose 
bleeds and marked bruising. She was readmited to 
another hospital. The white blood cell count was 
only 2,300 per cubic milliliter despite the presence 
of “many” nucleated erythrocytes. Platelets were 
markedly decreased on peripheral smear. 

She continued to have epistaxis, bruising, and 


marked pallor. On March 5, 1939, she developed 
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high fever and respiratory distress. She was re- 
admitted to the local hospital and died five days 
was recorded as acute 
was performed. 

state 


later. The cause of death 
laryngobronchitis. No autopsy 

Commenit.—Although a  “hypersplenic” 
secondary to splenomegaly cannot be excluded, the 
temporal sequence suggests that the Mediterranean 
anemia was not the cause of the early death of this 
patient, but an induced aplastic anemia may have 


been 
Family Studies 


The father of Case 1 (Fig. 1, J-A) is a 53-year 
old Sicilian-born auto He has been 
fully active all his life and has never been jaundiced 
Studies of his blood revealed a reduced 


mechanic. 


or anemic 
mean corpuscular volume with slight hypochromia 
and leptocytosis on the smear (Fig. 6). Hemo- 
globin electrophoresis revealed an Az fraction of 
48% [a]). Thus by the criteria stated 
previously he is diagnosed as showing classical 


(Fig. 7 


thalassemia trait 

The 48-year-old mother of Case 1 (Fig. 1, J-B), 
was born in Boston of Sicilian parents. She has 
been well all her life, without jaundice or anemia 
No relation could be established between her 
family and the original “Lepore pedigree,” 
ancestors lived in the vicinity of Rome. 
of her blood revealed slight hypochromia, micro- 
cytosis, and leptocytosis (Fig. 8). Hemoglobin 
electrophoresis showed a low Az content of 1.8%, 
and this finding is evidence against the diagnosis 
However, an abnormal hemo- 
globin was observed which 96% 
of the total (Fig. 7b). ‘We were unable to demon- 
strate the abnormal hemoglobin by paper electro- 
phoresis at pH 8.6 despite the use of large quantities 
concentrations. Her 


whose 
Studies 


of thalassemia trait. 
accounted for 


of hemolysates of several 
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erythrocytes did not sickle, and fetal hemoglobin 
was 6.3%. The findings of microcytosis, a thalas- 
semia-trait-like morphology of the erythrocytes, 
and a low concentration of the abnormal hemo- 
globin by starch electrophoresis are similar to 
what was observed in five adults in the original 
Lepore hemoglobin pedigree and warrant the diag- 
nosis of the Lepore trait in the mother. 

Two siblings of the mother (Fig. 1, /-C and 
I-D) were hematologically normal, and hemoglobin 
electrophoresis revealed no abnormality. 

The oldest sister of Patient 1 (J/-A) was normal 
except for a slightly elevated fetal hemoglobin 
level. The significance of this is uncertain. Her 
husband (//-B) was normal by all studies. The 
hemoglobin level, indices, and smear on the older 
daughter of the marriage (//J-A) were normal. 
Their younger daughter (///-B) was originally 
seen when she was one year old. Hemoglobin 
was 9.0 gm/100 ml., and microcytosis and hypo- 
chromia were apparent on her smear. However, 
dietary iron deficiency was suspected by history, 
and after oral ferrous sulfate administration, hemo- 
globin level rose to 11.5 gm/100 ml. Electro 
phoretic studies of her blood were normal at 15 
months of age. 

The 11-year-old sister (Fig. 1, //-G), of Patient 
1 was normal by hematologic and electrophoretic 
studies. 

One daughter has resulted from the marriage of 
the sister reported as Case 2. This infant is 7 
months old (Fig. 1, ///-C). Growth and develop- 
ment are normal, and the liver and spleen are not 
palpable. Her erythrocytes showed slight micro- 
cytosis, hypochromia, and leptocytosis. Hemoglobin 


Erythro- Mg/100 M1., 
cytes/100 Conjugated 
Total 


Nucleated Bilirubin, 
WBC 


Sickling 


% Heb., % 


Hgb., 


Total Hgb. Total Hgb. 


MCHDC, % Total 
Retic., % Hgb. 


MCH, 


electrophoresis revealed a pattern similar to the 
maternal grandmother (/-B), with 7.0% Lepore 
hemoglobin and 2.7% As, confirming the diagnosis 
of Lepore trait. Fetal hemoglobin was 18%. The 
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MOV, 


elevation of fetal hemoglobin is not unusual for 


infants of this age,” especially those with a 
thalassemia trait.” 


Hemato- 


Comment 


Gm/109 


Until recently no definite diagnostic test 
for thalassemia has been available. In the 
past the diagnosis has depended upon non- 
specific features, such as familial incidence, 
Mediterranean background, and a wide span 
of osmotic fragility.’ Criteria for diagno- 
sis based exclusively on alterations of red 


Cu. Mi. 


Millions/ 


Age, Yr. 


cell morphology are subject to individual 


* The designations correspond to those of Figure 1. 


interpretation and vary widely.” 


Patient * 


The demonstration by Kunkel and 
Wallenius® of the A, fraction of adult 


hemoglobin by starch-block electrophoresis 
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electrophoretic — patterns 
of cyanmethemoglobins 
in barbital buffer (pH 
8.6, ionic strength 0.05) 
Duration of run, 20 
hours. (a) Father of Case 


1 (J-A). (b) Mother of 
Case 1 (1-B). (c) Sickle 
trait. (d) Normal. The 
similar electrophoretic 
mobility of hemoglobin 
S and Lepore hemoglobin 


is apparent, 


Fig. 6—Blood smear from 
father of Case 1 (J/-A). 
Slight hypochromia and oc- 
casional target and oval cells 
consistent with thalassemia 
trait are present. 


a.Thal. trait 


b.Lepore trait 


c.Sickle trait 


d. Normal 


ANODAL 


Fig. 8—Blood smear of 
the mother of Case 1 (/-B). 
The erythrocyte morphology 
of Lepore trait is similar to 
that of classical thalassemia 
trait. Compare with Figure 6 
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THALASSEMIA TRAIT 


and its elevation in thalassemia trait repre- 
sented a major advance. Their original 
observations have been confirmed by other 
investigators both in this country ® and in 
Italy.? The consistent findings of an ele- 
vated Ag level and microcytosis in parents 
of children with severe thalassemia major 
prompted us to suggest these as criteria for 
definition of a specific subgroup of thalas- 
Because the great majority 
of cases of clinical thalassemia trait are 
included in this subgroup, it was designated 
as “classical thalassemia trait.” 


semia trait. 


Hereditary erythrocytic defects which do 
not fulfill these criteria may well be con 
sidered as variants of thalassemia. They 
have similar abnormal erythrocyte mor 
phology or evidence of interaction with ab- 
normal hemoglobin syndromes. The Lepore 
trait is considered to be such a variant of 
thalassemia. The abnormal hemoglobin and 
normal A» content demonstrated in cases 
of Leport trait indicate to us a fundamental 
difference from classical thalassemia even 
though the clinical features are similar. 
Whether the genes responsible for the two 
conditions is uncertain. More 
family studies, particularly of the offspring 
of persons doubly affected, will be necessary 


are allelic 


to resolve this point. 

Unique features of the Lepore’ hemo- 
globin syndromes described in the previous 
report were also noted in the patients pre- 
sented here. The concentration of abnormal 
hemoglobin was much lower than observed 
in other abnormal hemoglobin traits. No 
augmentation of the concentration of ab- 
normal hemoglobin occurred in the double 
heterozygote condition with classical thalas- 
semia trait. On the other hand, the double 
heterozygote condition was characterized by 
a high level of fetal hemoglobin. 


The hematologic and clinical data of the 


present family conform closely to those 


described in the original report. An adult 
and an infant with the Lepore trait were 
asymptomatic. Anemia, if present, was very 
mild. The erythrocyte morphologic altera- 
tion consisted of mild microcytosis, hypo- 


Pearson et al 


chromia, leptocytosis. Reticulocyte 
counts were normal. 

The interaction of Lepore trait with clas- 
sical thalassemia trait in this family resulted 
in three persons with moderately severe 
hemolytic anemia. Marrow hypertrophy 
with secondary bone changes was observed, 
but these were not extreme. Splenomegaly 
of moderate degree was present. The hemo- 
globin level remained between 6 and 10 
gm/100 ml., although in two of the three 
cases an episode occurred in which the ane- 
mia and symptoms became severer. The 
condition was compatible with relative good 
health. Case 1 has matured normally; her 
sister has gone through pregnancy success- 
fully. Whether intermediate clinical severity 
is characteristic of Lepore trait-classical 
thalassemia trait interaction such as is seen 
in patients doubly heterozygous for thalas- 
semia and other abnormal hemoglobin syn- 
12-14 


dromes awaits documentation of other 


cases. Interestingly, the child described in 
the original report of the Lepore hemo- 
globin is now 3 years old and maintains a 
hemoglobin level of approximately 7.0 
gm/100 ml. without transfusions. 

The finding of a second family, unrelated 
to the first and originating from a different 
area in Italy, takes Lepore trait out of the 
realm of a “private’’ or unique condition. 
It is likely that more cases will be discov- 
ered as starch-block rather than paper elec- 
trophoresis becomes more extensively used. 


Summary 

Three patients with a thalassemia syn- 
drome of intermediate clinical severity are 
described. By means of the starch-block 
electrophoretic technique these cases were 
demonstrated to be due to interaction be- 
tween a newly described hemoglobinopathy, 
the Lepore trait, and classical thalassemia 
trait. The erythrocytes of these patients 
were markedly abnormal, with microcytosis, 
hypochromia, and  leptocytosis. Splenic 
enlargement and bony changes secondary to 
marrow hypertrophy were observed, but 
these were not as extreme as seen in thalas- 
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semia major. The associated hemolytic ane- 
mia was also only moderately severe. 

The importance of considering thalasse- 
mia as a group of diseases is reemphasized. 
Several variants of thalassemia are already 
known which clinically and morphologically 


are similar. Recognition of such variants 


by new techniques such as starch-block elec- 
trophoresis may permit better understand- 
perplexing clinical 


ing of some of the 
variations of the thalassemia syndrome. 


Children’s Hospital, 300 Longwood Ave., (15) 
(Dr. Diamond). 


REFERENCES 


1. Singer, K.; Kraus, A. P.; Singer, L.; Rubin- 
stein, H. M., and Goldberg, S. R.: Studies on 
Abnormal Hemoglobins: X. A New Syndrome; 
Hemoglobin C-Thalassemia Disease, Blood 9 :1032, 
1954. 

2. Gerald, P. S., and Diamond, L. K.: A New 
Hereditary Hemoglobinopathy (the Lepore Trait) 
and Its Interaction with Thalassemia, Blood, to be 
published 

3. Gerald, P. S.. and Diamond, L. K.: The 
Diagnosis of Thalassemia Trait by Starch Block 
Electrophoresis of the Hemoglobin, Blood 13:61, 
1958 

4. Singer, K.; Chernoff, A. 1., and Singer, L.: 
Studies Abnormal Hemoglobins: I. Their 
Demonstration in Sickle Cell Anemia and Other 
Hematologic Disorders by Means of Alkali De- 
naturation, Blood 6:413, 1951. 

5. Kunkel, H. G., and Wallenius, G.: New 
Hemoglobin in Normal Adult Blood, Science 122: 
288, 1955 


on 


112/472 


A. JOURNAL OF DISEASES OF CHILDREN 


6. Josephson, A. M.; Masri, M. S.; Singer, L.; 
Dworkin, D., and Singer, K.: Starch Block Electro- 
phoretic Studies of Human Hemoglobin Solutions : 
II. Results in Cord Blood, Thalassemia and Other 
Hematologic Disorders; Comparison with Tiselius 
Electrophoresis, Blood 13 :543, 1958. 


7. Ceppellini, R.: L’Emoglobina normale As:: 
Varlazioni quantitative in soggetti normali e 
talassemici, Trasfus. Sang. 1:1, 1956. 

8. Chernoff, A. I.: The Human Hemoglobins in 
Health and Disease, New England J. Med. 253 :365, 
1955. 

9. Marioni, G., and Bernasconi, C.: Studio 
elettoforetico quantitativo su blocco di amido dell 
emoglobina normale e dei talassemici, Hematologica 
(Supp.) 42:1, 1957. 

10. March, H. W.; Schlyen, S. M., and 
Schwartz, S. E.: Mediterranean Hemopathic Syn- 
dromes (Cooley's Anemia) in Adults, Am. J. Med. 
13:46, 1952. 

11. Zuelzer, W. W.; Neel, J. V., and Robinson, 
A. R.: Abnormal Hemoglobins, in Progress in 
Hematology, edited by L. Tocantins, New York, 
Grune & Stratton, Inc., 1956, p. 91. 


12. Sturgeon, P.; Itano, H. A., and Valentine, 
W. N.: Chronic Hemolytic Anemia Associated 
with Thalassemia and Sickle Trait, Blood 7 :350, 
1952 

13. Zuelzer, W. W., and Kaplan, E.: Thalas- 
semia-Hemoglobin C Disease: A New Syndrome 
Presumably Due to the Combination of the Genes 
for Thalassemia and Hemoglobin C, Blood 9:1047, 
1954. 

14. Strugeon, P.; Itano, H. A., and Bergren, 
W. R.: Clinical Manifestations of Inherited Ab- 
normal Hemoglobins: II. Interaction of Hemo- 
globin E and Thalassemia, Blood 10:396, 1955. 


4 
A. Mh, 
Ad 
one! 
| 
fay 


Case Reports 


Chondroectodermal Dysplasia (Ellis-van 
Syndrome) 


Creveld 


Report of Two Cases in Sibship and Review of Literature 


CAPT. W. F. DOUGLAS (MC), CAPT, GEORGE J. SCHONHOLTZ (MC), and 


COL. LEO J. GEPPERT (MC), U. S. Army 


Nineteen cases of chondroectodermal dys- 
plasia have heretofore been reported in the 
literature published in English. Analogous 
and forme fruste cases are omitted from 
this report. Constant features of this syn- 
drome, consisting of (1) dyschondroplasia, 
(2) ectodermal dysplasia, and (3) poly- 
dactyly, were first described by McIntosh, 
in 1933, but they were not regarded as a 
nosologic disease syndrome until the addi- 
tion of the second and third cases by Ellis 
and van Creveld, in 1940.! 

This report adds to the literature the 20th 
and 21st cases and the 4th instance to be 

Received for publication Aug. 13, 1958. 

From the Pediatric and Orthopedic 
Walter Reed Army Hospital. 


Services, 


found in sibship (Fig. 1). These children 
have been under constant surveillance since 
birth at Walter Reed Army Hospital and 
are presently aged 1 and 6 years. Review 
of all cases thus far accumulated is made. 


Report of Cases 

Cast 20.—Born of a 33-year-old seronegative 
mother as a single-footling breech after a full 
term uneventful gestation, this boy was found to 
possess several unusual features at birth. Family 
history was negative for anomalies, there being 
no miscarriages and a previous normal 2-year-old - 
daughter. There was no consanguinity, and ethnic 
origin was mixed European. Physical examination : 
weight 10 Ib. 2 oz., height 21 in., head 15 in., chest 
14 in. There was a marked disproportion between 
extremities and trunk, the former being greatly 
shortened. Moderate calcaneovalgus deformities 
were present bilaterally, and fully formed bilateral 
The nails of 
rudimentary 


manual sixth digits were present 


fingers and toes were hypoplastic 
scales with complete absence from halluxes. At 
birth two upper canine teeth were erupted, the 
lower gum edges were serrated, and there was 
obliteration of the superior labiogingival sulcus. The 
hair, skin, and eyes were normal. 

was uneventful, but a 


from 3 


The period of infancy 
heart murmur was heard intermittently 
months to 5 years of age. Serial examinations, 
ECG, and x-rays show no circulatory abnormalities, 
and no diagnosis of heart disease can be made. 
X-ray of long bones reveal them to be short and 
thick, shortening being more marked distalward 
There was absence of several tooth buds, though 
unerupted molars could be seen in the mandibles 
Large carpals were present, representing fusion of 
hamate and capitate There was medial 
location of hypoplastic ossification center of the 
proximal tibia but no remarkable peaking of the 
proximal tibia. Both radial bones were widened 
distally and narrowed proximally, while the ulnars 
demonstrated the reverse. 

The child has remained in a stable channel 
slightly below the 3d percentile, showing no un- 
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toward effects from his anomalies. Mentality is 
considered to be above average for a 6-year-old. 
The extra digits were removed before the age of 
one year, calcaneovalgus deformities were easily 
corrected, and an uneventful herniorrhaphy was 
performed at age 5 years. 

Case 21.—Born five years later in sibship to Case 
20, without intervening miscarriages, this boy pos- 
sessed anomalies identical to those above. Gestation 
was uncomplicated, and birth followed a normal 
vertex presentation. The infant had short ex- 
tremities in marked disproportion to the trunk, 
bilateral manual polydactyly, hypoplasia of nails, 
presence of canine teeth at birth, serrated gum 
margins, obliteration of the superior labiogingival 
sulcus, and moderate bilateral calcaneovalgus de- 
formities. Birth weight was 7 lb. 8 oz., height 21 
in., head 14 in., and chest 14 in. The child perspired 
normally, and sweat chloride was 20 mEq. Serum 
calcium 5.4 mEq., phosphorus 6 mg. %, and alkaline 
phosphatase 9.7 units. Other than prominent tibial 
peaking, radiographic features were identical to 
those previously described. 

The child follows a stable channel between the 
3d and 10th percentiles and appears mentally alert 
with the vivid dyschondroplasiac personality. Be- 
cause of awkwardness of use and for cosmetic 
reasons, amputation of bilateral sixth digits was 
accomplished at age 1 year. No evidence of heart 
disease has been noted. 


Comment 


An excellent listing of cases to 1954 has 
been found to simplify analysis and record- 


Taste 1—Analysis of Published Reports of Cases of Chondroectodermal Dysplasia 


keeping regarding chondroectodermal dys- 
plasia.® Continuation of Metrako’s system 
is deemed wise to avoid case duplication and 
to recognize unpublished cases. Table 1 lists 
cases and sibship with appropriate refer- 
ences in chronologic order of reports in the 
literature. Twenty-one cases from seventeen 
families are noted, the disorder having been 
repeated in four sibships. Where statement 
is given regarding siblings of the propositae, 
there is a total of 55 products of concep- 
tion: 21 males, 21 females, 4 miscarriages, 
and 9 children of unstated sex. Of these, 
12 males and 9 females were affected. Cases 
11 and 12, both boys, are dizygotic twins. 
A simple recessive pattern appears to be the 
hereditary mode. Consanguinity, deemed to 
be an important factor in first cases re- 
ported, has occurred four times, an inci- 
dence considerably greater than that found 
in the average population (1%). Ethnic 
origin is varied and includes European, 
Mediterranean, Canadian, Jewish, Scandi- 
navian, and, most recently, Negro back- 
grounds. 

The constant features of this syndrome 
consists of (1) dyschondroplasia with pa- 
thognomonic radiographic findings, (2) 
selective ectodermal dysplasia and (3) bi- 


Author Sibship and Case Ethnic Origin Sibships Consanguinity 

McIntosh (1933) I-I Jewish Fm Ist cousins 
Ellis-van Creveld (1940) ! IL-2 English Fe Ist cousins 
Ellis-van Creveld (1940) * IL-3 Duteh MM No 
Weller (1951) * Iv-4 Curkish UF No 
Gatto (1951) * V-5 Italian Fe Yes (?) 
Caffey VI4 FF No 
Caffey VIL? UUF No 
Metrakos-Fraser (1954) * VUL8 Irish-English FMM No 
Metrakos-Fraser (1954) * +d French-Canadian MFFMMF No 
Metrakos-Fraser (1954) * English-French MmFFmFFMuM a 

x- No 
Metrakos-Fraser (1954) * { pa FMMMFFFmM 4th cousins 
Welss-Crosett (1955) * = M No 
Chauss (1955) + XITIL-16 Polish-American UUUUF No 
Turner (1956) * XIV-17 Italian-Austrian M ste No 
Smith-Hand (1958) * XV-18 Negro UM No 
Smith-Hand (1958) * P XVL-19 Mixed European UM No 

XVIL- Mixe M! J 
Current (1988) { a Mixed European FMM No 


Symbols: M=male; F =female; M=affected male; F=affected female; Mw=affected dizygotic twins; m= miscarriage; U=unstated 
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TABLE 


2—Incidence of Features 


Dyschondroplasia 


Short 
Extremities 


Polydactyly 


Normal 
Trunk 


Case No. Hands 


++ 


* Teeth noted at birth. 


lateral manual polydactylism. These find- 


ings are summarized in Table 2. 


Dyschondroplasia 
In every case there was bilaterally sym- 
metric shortening of the extremities dispro- 


Fig. 2( Case 21).—Extreme distalward shorten- 
ing of extremities, peaking of proximal tibia, and 
Figure 2 


=" 


Douglas et al. 


of Chondroectodermal Dysplasia 


Ectodermal Dysplasia 


Normal 
Normal 
Normal 
Normal 


portionate to a normal trunk. The fingers 
and toes are generally stubby, and the pro- 
gressive distalward shortening is confirmed 
by x-ray (Fig. 2). Pathognomonic radio- 
graphic features are emphasized by Caffey, 
which consists predominantly of proximal 
proximal tibial 


ectopically placed hypoplastic 


epiphysis medialward. 


Fig. 3 (Case 21).—Widened proximal ulna and 
distal radius and narrowed distal ulna and proximal 
radius. Also shown is supernumerary sixth digits 
bilaterally with attempt at budding of seventh on 
the left. 


Figure 3 
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tibial peaking with a long lateral and short 
inedial slope. A hypoplastic proximal tibial 
ossification center is ectopically located over 
the latter. All tubular bones are short and 
thick. There is widening of the distal radial 
and proximal ulnar as well as narrowing 
of the proximal radial and distal ulnar 
bones (Fig. 3). A tendency toward carpal 
and metacarpal synostosis is present; fusion 
of hamate and capitate bones as well as the 
5th and 6th metacarpals is often described. 
Acetabular hypoplasia and a tendency to 
exostosis in the region of the hips have 
been inconstant features. The fibula is not 
(lisproportionately long, as seen in achon- 
droplasia. Few studies of osseous changes 
have been made and those mostly from 
pathologic examination of amputated extra 
digits. There appears to be a reduction of 
thickness of the zone of proliferation at 
the osseochondrous junction.” 


Selective Ectodermal Dysplasia 

Every case demonstrates dysplasia of 
two ectodermal sites consistently: the nails 
and the teeth. Other ectodermal sites are 
apparently intact, though efforts have been 
made to suggest thinning or scantiness of 
the hair of the brows, head, axilla, pubis, 
and even the body in general. lor the ma- 
jority of cases, the hair is normal in amount 
and distribution, and those patients in whom 
hair changes have been described have 
normal hair microscopically. These children 
do perspire, and they fail to demonstrate 
the chronic rhinitis often seen with anhy- 


Figure 4 
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drotic ectodermal dysplasia. No abnormality 
of the lenses has been noted (save Case 12, 
with cataracts, microcephaly, convulsions, 
and mental retardation ). 

Hypoplasia or dysplasia of the nails is 
constant and is described as either absent 
or rudimentary scale-like structures, often 
spoon-shaped and wrinkled, thin, and short, 
thicker at tips than at base, and involving 
both hands and feet (Fig. 4). 

The teeth are hypoplastic, malformed, 
conical structures. Many teeth do not ap- 
pear, and x-ray examination finds absent 
tooth buds in the regions of the molars. 
Of those present, calcification appears com- 
plete. In 6 of the 21 cases erupted dentition 
was noted at birth, usually canine teeth 
which were loosely attached to gums and 
sasily extracted to prevent possible aspira- 
tion. The occlusional surface of the gums 
appears serrated, especially along the man- 
dibular borders, as if teeth were about to 
erupt. 


Polydactyly 


Polydactyly is the third constant feature 
of the syndrome. It is bilateral and manual, 
though two cases were described with poly- 
dactylous toes as well. These 6th fingers 
are fully formed, occasionally functional, 
but most often clumsy and poorly controlled. 
Radiographically there is often seen a sepa- 
rate 6th metacarpal or division of the Sth 
metacarpal. On occasion, attempts at bud 
ding of a 7th metacarpal from the 6th is 
noted. In one case (Case 15) a 7th digit 
was present. 


Inconstant Features 


Table 3 allustrates that in 13 cases where 
mention was made, obliteration of the su- 
perior labiogingival sulcus was noted in 12. 
The mucous membrane of the upper lip 
attached to the lower portion of the gum 
margin, obliterating the space between the 
gum pad and lip (Fig. 5). Congenital heart 
disease, described most often as septal de- 
fect, has accounted for at least five of six 
deaths from this disease. Of these deaths, 
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CHONDROECTODERMAL DYSPLASIA 


TABLE 3.—Incidence of Inconstant Features of Chondroectodermal Dysplasia 


Obliterated 
Sulcus 


Congenital 
Heart Disease 


Intelligence 


Above av. 
Normal 
Normal 
Retarded 
Retarded 
Normal 
Normal 
? Retarded 
Normal 
Normal 
Normal 
81. retard 
Imbecile 

? 

? 
Normal 
Undetermined 
Undetermined 
Undetermined 
Above av. 
Above av. 


Assoc. Anomalies 
Lordosis, strabismus 


Small penis, cryptorchidism 


Epispadias 


Epispadias 


Microcephaly, epilepsy, cataracts 


Talipes eq. v., epispadias 


Talipes eq. v. 


Talipes c. valg. 
Talipes c. vale. 


IVSD-= interventricular septal defect; [ASD=interauricular septal defect; SD=septal defect. 


i4mo. CHD 


3 moj? 


2wk. CHD 
10 days CHD 
3 days CHD 
10 days CHD 


Symbols: ?=unstated; triloc.<cor triloculare biventricularis; biloc.<cor biloculare; eq. v.=equinovarus; ¢. valg.=calcaneovalgus ; 


it is interesting to note that three children 
had cor triloculare biventricularis, one had 
cor biloculare, and one had an interventric- 


(talipes equinovarus and calcaneovalgus ) 
have predominated. Case 12 has been se- 
verely affected, as previously noted. 


ular septal defect. Cause of the sixth death 
is unknown and without autopsy report. 
Deaths occurred within the first 
months of life, four within the first three 
months. 

Intelligence has been normal or above in 
11, retarded in 5, undetermined because of 


Summary 
several 
The two cases of chondroectodermal dys- 


plasia reported add to the literature the 
20th and 21st cases and the fourth occur- 
rence in one family. The literature, includ- 
ing 19 cases previously reported in English, 
is summarized in chart form, showing con- 
stant and inconstant features of this syn 
drome. The constant features form a triad 
of (1) dyschondroplasia, (2) selective ecto 
dermal dysplasia, and (3) manual polydac- 
features include 


young age in three, and not noted in two 


cases. Mild to moderate anomalies have 
been associated in nine instances. Of these, 
anomalies of the genitals (epispadias and 
lower extremities 


cryptorchidism) and 


tylism. Less constant 
obliteration of the superior labiogingival 
sulcus, congenital heart disease, mental re- 
tardation, and occasional mild genital and 
lower extremity anomalies. Pathognomonic 
radiographic features previously described 
by Caffey* are noted. Survival appears to 
be controlled by the extent of the cardiac 
defect, which often consists of a faulty 
chambered heart (cor biloculare and triloc- 
ulare biventricularis). Like other rare con- 
genital anomalies compatible with life, the 


Fiewre Ellis-van Creveld syndrome rarely chal- 
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lenges diagnostic acumen, is of little clinical 


significance, but presents a catastrophic 


effect upon the family regarding future 
pregnancies and psychologic adjustments. 
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Rectal, Ocular, and Submaxillary Pain 


A Familial Autonomic Disorder Related to Proctalgia Fugax: Report of a Family 


RALPH HAYDEN, M.D., and MOSES GROSSMAN, M.D., San Francisco 


Introduction 

This paper is concerned with an unusual 
hereditary idiopathic, presumably autonomic, 
syndrome characterized by very brief epi- 
sodes of excruciating rectal pain associated 
with flushing of the buttocks and legs, 
ocular pain and flushing of the eyelid and 
skin, and submaxillary pain. 
pain appears to be similar, 


periorbital 
The rectal 
though not identical, to that described in 
the condition known as proctalgia fugax 
(first described by Thaysen, in 1935).' To 
our knowledge, this syndrome has not been 


previously reported. 


Report of Family 


INFANT.—This 9-month-old white boy was first 
seen in the Pediatric Clinic at the University of 
California Medical Center on Dec. 13, 1956, with 
the chief complaint of episodes of rectal pain 
and flushing of the lower extremities identical to 
that which his father and a number of his father’s 
blood relatives had suffered during childhood. His 
past history revealed that he had been well and 
healthy in every way until one month of age, when 
he began to scream with apparent pain for about 
20 seconds during defecation. It was noted then 
that the posterior portion of the right thigh began 
to flush and continued for about three minutes, 
after which he became flaccid and lethargic 

Similar attacks were reported to occur on the 
average of once a week or they would appear once 
daily for 5 to 10 days followed by several weeks’ 
remission. The would irritable 
several hours prior to an attack, which coincide] 
with the time of the next expected bowel movement, 
and appeared to suppress the urge to defecate. 


patient become 


The pain appeared suddenly—usually spontaneously 
and lasted from 10 seconds to 1 minute. It was 
almosi invariably accompanied or immediately fol 
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lowed by a bowel movement, which appeared to 
alleviate the pain. This was of normal quality and 
amount and was accompanied by a flush of the 
buttock and leg to the toes. The flush was usually 
unilateral but sometimes bilateral, was not observed 
to be more frequent on any one side, was associated 
with pallor of the trunk, arms, and face, which 
lasted from 2 to 20 minutes, and was followed by 
flaccidity and lethargy. No intestinal bleeding, 
visible rectal abnormality, or association with fre- 
quent diarrhea or constipation had been noted. The 
patient's mother felt that the baby was also affected 
with the peculiar less severe eve and submaxillary 
pains which had been reported by his father and 
numerous other members of the family 

Physical examination revealed a well-developed 
well-nourished baby who appeared to be in good 
health. The neurological examination was normal 
Rectal examination failed to reveal any anomaly 
Routine laboratory work within normal 
limits. An electroencephalogram was interpreted as 
normal for his age. Radiological examination of 
the lumbosacral spine was negative; a barium 
enema was attempted, but the bowel was too full 
No significant 


was 


of feces for proper examination. 
pathology was found on proctological and neuro- 
logical consultation. A test for urinary 5-hy- 
droxyindoleacetic acid was negative. 

The patient was admitted to Herbert Moffitt Hos- 
pital on Feb. 28, 1958, for observation. An attack 
of rectal pain was produced about four minutes 
after the insertion of an infant glycerine sup- 
pository. He began to grunt, soon expelled a fairly 
large chunk of brownish-yellow well-formed stool, 
and urinated. He lying on his back with 
flexed and began to cry bitterly and to 
grunt loudly. His buttocks, penis (which became 
erect), scrotum, and legs (to his toes) became 
bright pink, and he appeared to be in great distress 
for five more minutes, during which time he inter- 
mittently passed more stool. The buttocks, legs, 
and genitalia continued to flush, accompanied by 
pallor of the trunk and arms and a bluish-pink color 
to the face. He stopped crying suddenly, appeared 
greatly relieved, and became sleepy. The flush 
gradually faded over a period of 10 to 20 minutes, 
except for the scrotum, which remained pink and 


was 


thighs 


was noted to be hyperalgesic for 30 minutes after- 


ward 
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A second attack was observed after the insertion 
of a thermometer into the rectum. Flushing was 
then limited to the right buttock and leg with an 
exact midline border which longitudinally bisected 
the shaft of the penis. On two occasions manipula- 
tion and insertion of suppositories failed to produce 
an attack. 

FatHer.—Since the infant’s father, a 27-year- 
old carpenter now in apparent good health, had all 
three components of this syndrome, he was ques- 
tioned in great detail. He stated that his episodes 
of rectal pain started as a small child and consisted 
of almost unbearable sharp burning low rectal pain 
just inside the sphincter, which radiated down 
either leg and was associated with a bowel move- 
ment and flushing of the involved extremity to the 
toes for several minutes. The pain lasted about 15 
seconds; it began mildly but quickly built up to an 
excruciating degree and was usually followed by a 
bowel movement, after which he felt very relaxed 
and tired, Relief would be obtained only by com- 
pressing the lower third of the affected thigh with 
both hands and forcibly pulling upward. The pain 
was unaffected by position, unrelated to meals, diet, 
or exercise, and occurred at any time of day. He 
could not recall any attack which had ever awak- 
ened him from sleep. 

The attacks occurred about once a week until 6 
years of age, at which time they gradually became 
less frequent until the age of 13 or 14, when they 
subsided entirely. The only other attack during his 
life was at 24 years, after a fall in a shower stall. 

Episodes of ocular and submaxillary pain were 
experienced as an infant. The ocular pain would 
appear as a sudden sharp nonradiating poorly lo- 
calized needle-like pain deep in the eye, associated 
with marked tearing, squinting, blurred vision, and 
flushing of the lid and periorbital skin. This would 
last about 10 seconds and was much less severe 
than the rectal pain. It was most often unilateral 
and was usually brought on by wind, smoke, dust, 


1, 
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other irritants, or trauma. Sometimes it appeared 
spontaneously. The conjunctivae had not been noted 
to be injected, and no abnormalities of the pupils 
had been noted. The ocular pain did not disappear 
with age, and he still has an attack every one or 
two days. This condition is also present in his 
family, as shown in the Figure. 

The submaxillary pain was described as a sudden 
dull nonradiating unilateral ache which might ap- 
pear on either side and just under the angle of the 
mandible and was usually produced by the sight of 
food. The pain was reported to last one-half minute 
and was followed immediately by a few seconds of 
profuse watery salivation. There was no associated 
flush or trismus. This pain has also continued to 
adulthood and occurs about once a week. 

Family History—Information about the entire 
family was obtained initially from the patient's 
parents. They were interested in this familial disease 
and had surveyed the family independently. 

After that, a letter and a questionnaire were sent 
to all living adult members of the family. Replies 
were received from the grandfather of the infant 
concerned and from 9 out of 15 of his children: 
two children were dead, and four could not be con- 
tacted personally. The resultant information is 
shown in the Figure. The question marks in this 
Figure indicate that the person is reported by other 
members of the family to be affected but could not 
be questioned directly. The arrow points to the 
boy which we have reported in this study. 

The grandfather is 70 years old; his 15 children 
range in age from 41 to 21 years. The children in 
the third generation are all under 18 years: several 
of the youngest are less than one year old. The 
grandfather of the patient was contacted; he him- 
self was totally free of symptoms but reported that 
one of his sisters was afflicted with rectal pain. It 
was not possible to trace the family tree farther 
back. 

It is interesting to note that in the father’s gen 
eration, 10 of 15 children seem to be affected—7 of 


? 


UNAFFECTED 
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Genetic diagram of af- 
® fected family. Arrow 
points to infant studied 


O 

(D RECTAL PAIN, NO OCULAR OR SUBMAXILLARY PAIN 
RECTAL, OCULAR, AND SUBMAX/LLARY PAIN 

3 OCULAR AND SUBMAXILLARY PAIN, NO RECTAL PAIN 

2? REPORTED SYMPTOMS, NO DIRECT CONFIRMATION 
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them with rectal pain. In the next generation there 
are 21 of 44 persons who are affected—12 of them 
with rectal pain. Of the affected persons, 12 were 
females and 19 males—6 females and 14 males were 
affected with the rectal component. As far as the 
last generation is concerned, if we consider only 
those sibships in which a parent was affected, the 
rate of affected to nonaffected persons is 21:14. 
Thus, this disorder seems to be transmitted as a 
non-sex-linked Mendelian dominant with varying 
degrees of penetrance. It further seems that the 
ocular and submaxillary symptoms have a higher 
degree of penetrance than the rectal symptoms 


Comment 


Qur first consideration in studying this 
family was to decide whether this was a 
real and unusual syndrome or whether it 
was an elaborate family legend. 
observations of the baby and personal inter- 
views and correspondence with the parents 


Personal 


and other family members convinced us that 
this syndrome is real. 

The episodes of rectal pain reported in 
this family resemble the fleeting rectal pain 
of proctalgia fugax which is characterized 
by agonizing nonradiating pain at the in- 
ternal sphincter and internal ring, recurring 
at odd intervals. Proctalgia fugax is found 
most frequently in 20- to 50-year-old men, 
but it has been reported in women and chil- 
dren. The duration of the pain is variable; 
it may be as short as a minute or as long 
as an hour but is usually about 15 minutes. 
The attacks occur more frequently at night 
and awaken the patient, and it has been 
called “nocturnal proctalgia.” It is 
sionally associated with priapism or inability 
to urinate. 


occa- 


Proctalgia fugax has been reported in 
members of five unrelated families,?* but 
in four of these cases, only two related 
persons were involved; in the remaining 
case, only three were affected. The rectal 
pain reported in our paper differs from 
proctalgia fugax in the following ways: 
1. There is an associated bowel movement, 
whereas in proctalgia fugax there is actual 
inability to defecate. 2. The pain is of short- 
er duration in this condition. 3. The pain is 
associated with flushing, and there are asso- 
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ciated ocular and submaxillary manifesta 
tions. 

The etiology of proctalgia fugax has re- 
mained obscure. The immediate cause of 
the pain seems to be a spasm of either the 
levator ani muscles, lower sigmoid, or recto- 
sigmoid junction. The literature reports it 
in connection with sexual excitement, nerv- 
ous colitis, and, less commonly, with epi- 
lepsy, migraine, erythromelalgia, tension 
states, fatigue, areata, asthma, 
menstruation, prolonged sitting or riding, 
muscle cramps, “dead fingers,” the use of 
tobacco, and enterobiasis. in 
1956,° reviewed 10 cases and likened proc- 
talgia fugax to migraine. Karras and An- 
gelo, in 1951,7 supported the theory that a 
variety of factors can trigger the muscle 
spasm in a predisposed person. 

It is our feeling that the familial syn- 
drome of rectal, ocular, and submaxillary 
pain associated with flushing probably rep 
resents a dysautonomia, possessing some 
degree of certain characteristics of migraine, 
Horton's headache (histamine cephalalgia ), 
causalgia, or erythromelalgia. There 
familial predisposition to these conditions 
which seems to be transmitted with varying 
degrees of penetrance as a Mendelian domi- 
nant, not unlike the disorder reported in 
this paper. The pathogenesis of the pain 
itself may be due to a sudden overwhelming 
sympathetic discharge with stimulation of 
the accompanying pain fibers, followed by 


alopecia 


is a 


a relative sympathetic paralysis with result 
vasodilatation. Thus, the 
type of 


ant peripheral 
condition 


paroxysmal autonomic dysrhythmia or epi- 


may be viewed as a 
lepsy with somatic pain radiation. 

Autonomic radiation may be more com 
mon than is generally believed, such as 


a peculiar “drawing” sensation along the 
ulnar distribution of hand and forearm has 


been described in connection with tenesmus 
or the generalized shiver experienced by 
many persons at the end of micturition. 


Summary and Conclusions 


A rare familial condition characterized 
by rectal pain and flushing, ocular pain and 
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flushing, and submaxillary pain is reported. 
The frequency with which it appears in 
the family described indicates a strong 
hereditary predisposition. 
The syndrome apparently represents a 
disturbance of the autonomic nervous sys- 
tem with somatic pain radiation. 


Department of Pediatrics, University of Cali- 
fornia Medical Center (22) (Dr. Grossman). 
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Fatal Coxsackie Group B Virus Infection in the 
Newborn 


Report of a Case with Necropsy Findings and Brief Review of the Literature 


MARVIN L. SUSSMAN, M.D.; LOTTE STRAUSS, M.D., and HORACE L. HODES, M.D., New York 


Recent reports have called attention to a 
form of acute infection with myocarditis 
in the neonatal period, caused by members 
of the Coxsackie B group of viruses. These 
have been recognized on the basis of their 
outbreaks of Bornholm 
disease or “summer grippe” in adults or as 


association with 
a result of direct isolation of the virus from 
affected 
Interestingly, only sporadic cases 


tissues blood or feces of in- 


fants.! 


or 
13 
have been known to occur on the American 
continent, while most of the outbreaks have 
been reported from South Africa. There 
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are now at least 34 cases known to have 
been caused by Coxsackie B virus Types 2, 
3, 4 or 5 (Table). Although recent obser- 
vations have shown Coxsackie infection in 
the newborn to be a generalized disease, 
myocarditis has been the constant 
clinical and pathologic finding. 
Because of the lack of 
symptoms in the newborn the clinical diag- 


most 
characteristic 


nosis of myocarditis may be difficult. Par- 
ticularly in sporadic cases, the condition 
Its 
incidence thus may be greater than has been 


may remain unsuspected during life. 


realized. 

The following report is concerned with 
the clinical and anatomical findings in a 
newborn infant who suffered from a febrile 


Known Cases of Coxsackie Virus Infection in the Newborn 


M yo- 
card- 


Autop- 


Authors Fatal sied itis 


Montgomery et al. (1955)! 


Javett et al. (1956)? 

van Creveld & De Jager 
(1956) * 

Gear, Measroch, & Prinsloo 
(1956) 

Kibrick & Benirschke (1956) * 

Sabin (1957) * 


Kibrick & Benirschke (1958) 

Newton & Hosier (1958) 

Sprunt ( Babies’ Hospital, 
New York, 1958) * 

Delaney & Fukunaga (1958) '* 


Suckling & Vogelpoel (1958) '« 
Mount Sinai Hospital 


Total 


Coxsackie 
Virus 
Isolated 


Meningo- 
enceph- 
alitis 
0 B44, Feces 
2 cases 
B-4, 
3 cases 
B-4, 
5 cases 


Feces 
M yocardium (5), brain(1) 
M yocardium 


Spinal cord 
M yocardium 
(untyped) 
B44, 
2 cases 
B44, 
2 cases 
B-5 


M yocardium (2), spinal cord, 
liver(1) 

M yoeardium (2), liver, 
brain, kidney(1) 

Spinal fluid, throat, feces 


B4 Brain, heart 
B-3 M yocardium (4), feces(4) 
B Feces 


(untyped) 
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AY 


a 5 6 
DAYS OF LIFE 
——— MOTHER'S TEMP. 
INFANT'S TEMP. 

Fig. 1—Mother’s and infant’s temperature curves 
plotted against the days post partum. The charac- 
ter of the infant's temperature closely resembles 
that of the mother’s. 


illness with fatal outcome during the first 
week of life. Its nature was obscure until 
a microscopic examination of the tissues 
revealed a generalized infection with pre- 
dominant involvement of the heart and cen- 


tral nervous system. Coxsackie Group B 


virus was isolated from the feces of the 
patient obtained on the sixth day of illness. 


Report of Case 


The patient was a Negro girl born at full term 
on Sept. 6, 1956, after an uneventful pregnancy 
and labor. She weighed 2,500 gm. and appeared 
normal and healthy at birth. On the second day 
post partum the mother developed severe headache 
and fever to 39.7 C (103.5 F) (Fig. 1), for which 
she was treated with penicillin and streptomycin 
She became afebrile on the fifth day post partum 


On the fourth day of life the infant developed 
lethargy and fever to 39 C. (102.2 F). The cere- 
brospinal fluid contained 2,250 fresh erythrocytes 
and 61 leukocytes, mainly neutrophils. The cere- 
brospinal fluid protein was 135 mg. % and the 
sugar concentration 121 mg. %. A blood cell count 
on the fourth day showed 17.8 gm. of hemoglobin, 
11,800 white blood cells, with normal differential 
count, A blood culture obtained on the fourth day 
was sterile. A stool specimen for viral and bac- 
teriologic studies was obtained. 

Treatment consisted of 150,000 units of penicillin 
every 12 hours and 45 mg. of chloramphenicol 
(Chloromycetin) every 8 hours. The patient did 
not respond to this treatment and remained febrile 
and irritable. She became hypertonic, with a ten- 
dency to opisthotonos. Throughout this period, 
examination of the heart revealed no murmurs or 
arrhythmias. The rate was not recorded. In view 
of the complete absence of cardiac symptoms an 
electrocardiogram was not made. 

The patient was found dead on the eighth day 
of life, five days after the onset of clinical symp- 
toms. A second blood cell count performed on the 
day of death revealed 17 gm. of hemoglobin and 
21,900 white blood cells, with 37% polymorpho- 
nuclear cells, 35% young neutrophils, 3% meta- 
myelocytes, 19% lymphocytes, and 3% monocytes. 
Postmortem examination was performed 28 hours 
after the death of the patient. 

Description will be limited to the pertinent find- 
ings. 

Gross Examination—The body weighed 2,380 
gm. and measured 47 cm. There was slight cya- 
nosis of the extremities. The heart weighed 17 gm 
(expected weight, 17 gm.) and was not enlarged. 
The epicardium was covered with multiple pete- 
chiae (Fig. 2). The myocardium was pale and had 
a peculiar fleshy appearance on section, which was 
particularly evident after fixation in 10% formalin 


Fig. 2. — Heart and 
lungs. Note the absence 
of cardiac enlargement 
and the presence of mul- 
tiple foci of hemorrhage 
in the lungs and epi- 


cardium (arrow). 
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The cardiac chambers were not dilated. The lungs 
weighed 55 gm. (expected weight, 55 gm.). They 
were moderately well aerated. Throughout the 
lungs, under the pleura as well as within the 
parenchyma, there were multiple patchy hemor- 
rhages up to 0.5 cm. in diameter. The liver weighed 
105 gm. (expected weight, 123 gm.), and was 
slightly enlarged and congested. The brain weighed 
360 gm. (expected weight, 358 gm.). Except for 
congestion of the leptomeninges, there were no 
gross abnormalities. The remainder of the viscera 
were grossly unremarkable. 

Blocks of tissues were fixed in the usual manner 
in 10% neutral formalin, embedded in paraffin, and 
stained with hematoxylin and eosin. Where perti- 
nent, special stains for micro-organisms were 
carried out. Sections of myocardium and skeletal 
muscle were stained with Mallory’s phosphotungstic 
acid hematoxylin. 

Microscopic Examination.—Heart : A widespread 
patchy acute myocarditis involved chiefly the left 
ventricle and the interventricular septum, while the 
right ventricle was relatively spared. The myo- 
carditis was characterized by focal and confluent 
areas of myocardial degeneration and necrosis and 
an inflammatory infiltrate which consisted pre- 
dominantly of large and small mononuclear cells 
(Fig. 3). Polymorphonuclear leukocytes were in 


Fig. 3.—Myocardium. Photomicrograph showing 


severe necrotizing myocarditis. Hematoxylin and 


eosin; X 430. 
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the minority. No inclusion bodies and no bacterial 
organisms could be identified. The degree of myo- 
cardial damage was very variable, ranging from 
complete integrity to almost total disintegration 
with loss of muscle substance and nuclear fragmen- 
tation. The myocarditis tended to be most severe 
in the posterior papillary muscle of the left ven- 
tricle and in that portion of the interventricular 
septum which borders on the left ventricle. It 
tended to spread into the perivascular septa and into 
the epicardium. Extensive patchy hemorrhages were 
found in the epicardium and myocardium. In the 
left atrium, interstitial inflammatory infiltration 
was more prominent than was myocardial damage. 
There was no evidence of repair. In the left ven- 
tricle, focal areas of acute myocardial necrosis with 
hemorrhage but without conspicuous inflammation 
were also found. The valves were intact, and the 
coronary vessels were patent and uninvolved, except 
for adventitial hemorrhage in some areas. 

Brain: Sections of occipital cortex, basal ganglia, 
pons, and cerebellum were examined, and they 
showed focal encephalitis characterized mainly by 
perivascular infiltration with mononuclear cells. In 
addition, a small focus of cellular infiltration was 
noted in the basal portion of the pons, surrounding 
a few neurons (Fig. 4). The pia mater exhibited a 
mononuclear perivascular infiltration. 

Fig. 4—Pons. Photomicrograph showing focus 
of oligodendroglial infiltration surrounding a neu- 
ron and perivascular infiltration with mononuclear 
cells. Hematoxylin and eosin: * 100 
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Fig. 5.—Liver. Photomicrograph showing fatty 


focal necrosis of 
Hema- 


vacuolization of liver cells and 
liver cells with mononuclear infiltration. 
toxylin and eosin; & 430. 


Lungs: Multiple focal parenchymal hemorrhages 
and widespread though patchy aspiration of packed 
masses of vernix squames were found, as well as a 
moderate degree of obstructive emphysema. The 
pleura was edematous. In areas of aspiration a 
moderate mononuclear reaction was noted in places 
Thickening and mononuclear infiltration of alveolar 
septa was present focally. 

Liver: The centrolobular hepatic sinusoids were 
engorged and contained numerous nucleated cells, 
mostly immature erythroid and myeloid elements, 
as well as megakaryocytes. In addition, occasional 
isolated foci of necrosis of liver cells were asso- 
ciated with a mononuclear inflammatory infiltration 
(Fig. 5). Many liver cells exhibited fatty changes. 
Hemosiderin pigment was present within liver 
cells and Kupffer cells. 

Spleen: The sinusoids were congested, and mod- 
erate hemosiderosis was found. 

Pancreas: Changes were limited to the islets of 
Langerhans and consisted of focal acute degenera- 
tion of islet cells. The degenerating cells had 
pyknotic dark-staining nuclei and increased eosin- 
ophilia of the cytoplasm, without any accompanying 
inflammatory reaction (Fig. 6). The exocrine por- 
tion of the pancreas showed no alterations. 
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Fig. 6—Pancreas. Photomicrograph showing 
focal acute degeneration of islet cells with hyper- 
chromatic pyknotic nuclei but no inflammatory re- 
action. Hematoxylin and eosin; X 430. 

Abdominal Lymph Nodes: The mesenteric and 
peripancreatic lymph nodes exhibited a nonspecific 
acute lymphadenitis. 

Adrenal Glands: 
observed in the fetal cortex which had undergone 
considerable involution and disorganization, asso- 
ciated with focal mononuclear inflammatory infil- 


Sinusoidal engorgement was 


tration (Fig 7). 

Pituitary Gland: The anterior lobe and the pars 
intermedia were focally infiltrated by mononuclear 
inflammatory cells. The gland lumina in the pars 
intermedia were filled with degenerated epithelial 
cells and inflammatory cells, mostly of the mono- 
nuclear variety. No massive pituitary necrosis was 
found, but isolated cells of the anterior lobe ap- 
peared to undergo degenerative changes. 

Striated Muscle: Psoas, diaphragm, some inter- 
costal muscles, and niuscles of the neck and tongue 
were included in the examination. Focal changes 
were found in one of the intercostal muscles, con- 
sisting of (1) Zenker’s waxy degeneration in scat- 
tered muscle fibers and (2) focal fragmentation 
and granular change of muscle fibers associated 
with loss of cross striations and with increase in 
sarcolemnal nuclei. An occasional bimucleated sar- 
colemnal cell could be seen close to a degenerating 
fiber (Fig. &). 
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Fig. 7—Adrenal gland. Photomicrograph show- 
ing disorganized fetal zone with focal mononuclear 
infiltration. Hematoxylin and eosin; X 100. 


Fig. 9—Vertebral marrow. Photomicrograph 
showing focal loss of hematopoietic cells with pool- 
ing of blood and fibrin deposition. Hematoxylin 


and eosin; X 100. 


Fig. —lIntercostal muscle. Photomicrograph 
showing focal degeneration of muscle fiber with 
adjacent binucleated sarcolemnal cell. In the vicin- 
ity there is an increase of sarcolemnal nuclei. 
Hematoxylin and eosin; & 430. 


Fig. 10.—Nuchal fat pad of suckling 
inoculated with fecal material of patient. Photo- 
micrograph showing acute necrotizing adipositis 
with early calcification. Hematoxylin and eosin; 


mouse 


| 
is 

x 430 43 
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Bone Marrow: Examination of vertebral bodies 
and sternal marrow revealed areas of normal cellu- 
lar bone marrow, as well as numerous foci of 
pooling of red blood cells and deposition of a 
feltwork of fibrin strands, associated with loss of 
marrow cells but without inflammatory reaction 
(Fig. 9). 

Virological Studies: These were carried out by 
Miss Helen Zepp in the laboratory of Dr. Horace 
L. Hodes, Filtrates of the specimen of stool which 
had been stored at —20 C were inoculated intra- 
cerebrally into 2-day-old suckling mice. (A total of 
356 mice were given inoculations.) In the seventh 
passage, 16 of 22 mice inoculated intracerebrally 
had convulsions or died by the fifth day. There 
was a 100% mortality. One of the mice was ex- 
amined histologically. The lesions found were 
typical of Coxsackie Group B infection,” namely, 
necrosis and calcification of the nuchal fat pad 
(Fig. 10), degeneration of striated muscle, focal 
myocardial necrosis, and encephalitic changes. 


Comment 


Coxsackie viruses have been divided into 
Groups A and B on the basis of the histo- 
logical changes which they produce when 
injected into suckling mice.’* These groups 
have been subdivided into serological types. 


Coxsackie Group A viruses have been asso- 
ciated with herpangina, the aseptic menin- 
gitis syndrome, and benign pericarditis. 
Group B viruses have been incriminated as 
the cause of epidemic pleurodynia, meningo- 
encephalitis, summer grippe, and benign 
Aseptic meningitis due to 
Group B virus has also been described.'*:'* 


pericarditis. 


Until the reports of Montgomery et al.,' 
Javett and others,? Gear, Measroch, and 
Prinsloo,® van Creveld and Jager,* 
Kibrick and Benirschke,* and others, all 
appearing within the last three years, myo 
carditis of the newborn was considered a 
rare disease of unknown causation. It was 
not until outbreaks occurred among new- 
born infants, associated with simultaneous 
epidemics of Bornholm disease or summer 
grippe among adult contacts, that a trans- 
missible agent responsible for this disease 
was suspected and subsequently identified 
by direct isolation from stool at first,’* and 
later from tissues at autopsy.*®*!°! 

The observations made at these outbreaks 
have greatly helped in the recognition of 
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sporadic cases of viral myocarditis which 
previously may have been interpreted as 
idiopathic or classed with isolated myocar- 
ditis.*1* The subject has recently been 
reviewed by Saphir and Cohen,** who re- 
ported five instances of acute myocarditis 
in infancy attributed to viral agents in the 
light of newer knowledge. 

The striking seasonal preference for the 
summer and early fall, both for sporadic 
infections and for epidemics, deserves spe- 
cial mention. 

The disease has been described as having 
a sudden onset with respiratory distress, 
cough, vomiting, circulatory failure, and 
cyanosis. Tachycardia has been a prominent 
finding. Once myocardial involvement is 
suspected, electrocardiography may be help- 
ful in establishing a diagnosis, although 
normal electrocardiogram has been reported 
in a case of severe myocarditis.% The 
necessity of doing repeated electrocardio- 
graphic examinations has been pointed out.™* 
Not infrequently there has been an asso- 
ciated febrile illness in the mother or other 
contacts. In our case the mother had an 
unexplained temperature elevation from the 
second to the fifth post partum day, closely 
followed by a similar type of temperature in 
the baby (Fig. 1). Infection of the fetus 
may occur in utero, as suggested by some 
of the reported cases.'.°'* More often it 
may take place at the time of birth or dur- 
ing the neonatal period. In our case the 
infant probably contracted the infection 
about the time of birth, to judge from the 
onset of clinical disease on the fourth day 
of life. 

Clinical signs pointed to a generalized 
disease with involvement of the central 
nervous system, characterized by fever, 
lethargy, and a tendency to opisthotonos. 
The extensive myocardial damage found at 
autopsy is indeed surprising in view of the 
absence of clinical signs referable to the 
heart. Absence of cardiac symptoms is 
apparently not unique. We have been told 
of a newborn infant infected with Coxsackie 
virus B-5, in whom myocarditis was diag- 
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nosed solely on the basis of electrocardio- 
graphic findings.® 

In contrast to the relatively benign self- 
limited course of Coxsackie virus infections 
in the adult, such infections carry a high 
fatality rate in the newborn. Analogy of 
the high susceptibility of the suckling mouse 
to fatal Coxsackie virus infection, as com- 
pared to the relative immunity of the adult 
mouse, is interesting. Nevertheless, the dis- 
ease is not uniformly fatal even in the very 
young. There have been cases of nonfatal 
myocarditis in childhood associated with iso- 
lation of Coxsackie virus.*"! Newton and 
Hosier ™"* report one case of myocarditis 
with isolation of Coxsackie Group C virus 
from the feces of the patient, followed by 
a rise in neutralizing antibodies. It is not 
known whether these myocarditides leave 
sequelae. The possibility of subsequent de- 
velopment of myocardial fibrosis should be 
considered, in view of observations made 
on the hearts in fatal cases of more than 
one week's duration."® 

Comment on Pathological Findings —Of 
the 25 cases of fatal infection with Cox- 
sackie Group B virus in the newborn known 
or reported in the literature, post-mortem 
findings are available in 20, including the 
case here Tn formation 
on some of these is likely to be incomplete, 
as the emphasis has been placed on findings 
in the heart and the central nervous system. 
Only more recently has the generalized na- 
ture of this infection received greater at- 
tention.'"°"* It may be assumed that only 
cases with severe myocardial involvement 
have a fatal outcome, as suggested by the 
findings in all 20 cases in which autopsy was 
performed. This explains why the pathology 
in the heart is best known in this disease. 

In our case, myocarditis, while patchy, was 
very severe and extensive, especially in the 
left ventricle, while the right ventricle was 
much less affected. A similar distribution 
of the myocardial lesions has been noted 
by others.*'® The lesions may become ap- 
parent only upon microscopic study. Gross 
examination of the heart in the fresh state 


may reveal very little to cause suspicion of 
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serious damage. Mottling or pallor of the 
myocardium has been observed,®'* and dila- 
tation of one or both ventricles has been 
described in some instances. In our case, 
the heart was not dilated (Fig. 2). The 
myocarditis has been described by most as 
patchy with necrosis of muscle fibers and an 
inflammatory infiltrate consisting predomi- 
nantly of mononuclear cells. Predominance 
of neutrophils in the inflammatory exudate 
is stressed only in one series of cases."® 
Interstitial myocarditis has been mentioned 
and was seen in our case in association with 
myocardial damage, as well as without myo- 
cardial destruction, as in the left atrium. 
Involvement of the epicardium and hemor- 
rhages in the myo- and epicardium have 
been mentioned. Focal ischemic myocardial 
necrosis without inflammation appears not 
to be an invariable feature of this disease. 
Where present it may possibly be interpreted 
as a shock lesion related to terminal heart 
failure. In cases of longer duration, evi- 
dence of repair has been observed, mani- 
fested by calcification and _ fibroblastic 
proliferation." 

Description of the lungs is available in 15 
cases.'351516 Only in one of these are the 
lungs described as normal (van Creveld and 
de Jager,® Case 4). Changes compatible with 
interstitial pneumonia were found in six in- 
stances. The nonbacterial 
myocarditis with interstitial pneumonia is 
not limited to Coxsackie B virus infection 
in the newborn and has been described in 
older infants and children.**:*5 Edema of the 
pleura, congestion, and focal hemorrhages 


association of 


appear to be a fairly constant occurrence. 
The significance of rather extensive aspira- 
tion of vernix caseosa in our case is not 
clear. Although there was no evidence of 
immediate perinatal distress, this micro- 
scopic finding may be an indication that 
perhaps the infant was not entirely well 
shortly before birth. 

Examination of the central nervous sys 
tem was reported in 18 cases in which au 


topsy was Focal 
encephalitis or 


noted in 10 instances. Only in some reports 
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did the examination include the spinal 
cord.®'° Unfortunately, this was not studied 
in our case. Isolation of the virus from the 
spinal cord in several cases *"” suggests that 
it may be damaged more frequently than is 
now known. 

Systematic examination of the skeletal 
musculature has not been carried out in 
many of the known cases of fatal Coxsackie 
virus infection, Only a few specimens of 
striated muscle were studied by us_his- 
tologically, revealing focal damage in one 
of the intercostal muscles. These lesions 
were mild and nonspecific. They resemble 
early changes described in skeletal muscle 
of mice with experimental Coxsackie virus 
infection, and, like these, they are distinctly 
focal in character. The severity of such 
lesions may depend in part on the duration 
of illness, as suggested by observations in 
the suckling mouse.*® In the absence of iso- 
lation of virus from the involved muscle, it 
cannot be stated that the lesions observed in 
our case are directly caused by the virus. 

Little information is available on lesions 
in human skeletal muscle caused by Cox- 
sackie virus. Myositis has been described in 
biopsy material in two instances of Dorn 
holm disease in adults?" in one case of 
poliomyelitis-like illness due to Coxsackie 
virus Group A-2,77 and in an instance of 
congenital myositis attributed to Coxsackie 
virus Group C.** In two of. these, the virus 
was isolated directly from muscle tissue.?":** 

The histological findings in these muscle 
biopsy specimens were rather variable, rang 
ing from a mild interstitial myositis to de 
generative changes in the muscle fibers, such 
as hyaline degeneration and fragmentation 
comparable to the experimental lesions in the 
suckling mouse.**7 Such findings are similar 
to, though perhaps more severe than the 
lesions encountered by us. Signs of repair 
have been described in instances of longer 
duration.***° 

Lesions in the pancreas were found in 
three of the nine instances where this organ 
was These include focal 
interstitial pancreatitis and focal necrosis. 
Lesions limited to the islets of Langerhans, 
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as seen in our case, have not been de- 
scribed before either in human or in animal 
infections with Coxsackie 

Histological examination of the liver is 
mentioned in 16 cases.1%-5:1%16.30 The find- 
ings have been variable and may be limited 
to congestion and fatty changes. Foci of 
necrosis or inflammation have been de- 
scribed in some instances. Severe hepatic 
necrosis has been seen only 
Fibrinous perihepatitis, recently described in 
one series of cases from South Africa,’ 
was not observed by us. 

Other organs showing focal necrosis or 
inflammation have been mainly the adrenal 
glands, adipose tissue, and smooth muscle.*? 
Focal necrosis of the bone marrow and the 
pituitary gland apparently has not been 
noted by others. Simenhoff and Uys ™ de- 
scribe changes in the spleen which strongly 
resemble this lesion in the bone marrow. 
Necrosis of bone marrow is mentioned in an 
instance of congenital varicella.**  Dis- 
seminated focal lesions in many viscera are 
highly suggestive of a viremia. Thus far, 
isolation of the virus from the blood of 


affected infants has not been reported. 


Summary and Conclusions 


The clinical and anatomical findings in a 
newborn infant with generalized Coxsackie 
Group B virus infection are described, and 
the pertinent literature is briefly reviewed. 

Severe myocarditis existed in the absence 
of clinical symptoms of myocardial damage. 
Of interest are widespread focal inflam- 
matory and necrotizing lesions in many or- 
gans, such as the liver, adrenal glands, 
pancreas, pituitary gland, bone marrow, and 
striated muscle, indicative of dissemination 
of the infection. Some of the lesions en- 
countered in this case had not hitherto been 
described, particularly those in the pan- 
creatic islets, the pituitary gland, the bone 
marrow, and striated muscle. 

Mount Sinai Hospital, 5th Ave. and 100th St. 
(Dr. Strauss) 
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Addendum 
Since this paper was submitted another 
article concerned with Coxsackie group B 
virus infection in the newborn has ap- 
peared (Kibrick, S., and Benirschke, K.: 


Severe Generalized Disease Occurring in the 
Newborn Period and Due to Infection with 
Coxsackie Virus, Group B, Pediatrics 22: 
857, 1958). 
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Clinical Notes 


Acute Suppurative Thyroiditis in a Child 


JAMES L. RICHIE, M.D., French Camp, Calif. 


Acute suppurative thyroiditis is seen so 
infrequently that it may justly be considered 
a rare disease.** The literature, since 1940, 
has yielded only two case reports of the 
disease occuring in children."° 

The disease usually has a sudden onset 
characterized by hoarseness, dysphagia, 
chills and fever, and an elevated pulse rate. 
Typically, there is pain, swelling, and dis- 
coloration of the skin overlying one lobe of 
the thyroid gland, or the neck may be so 
edematous that the extent of the disease 
cannot be accurately determined. Spasm of 
the neck muscles may cause the patient’s 
head to flex toward the side of involvement. 
The white blood cell count and sedimenta- 
tion rate are elevated, whereas thyroid func- 
tion studies are normal.® 

The management of acute suppurative 
thyroiditis necessitates a vigorous approach. 
Antibiotics are essential. Incision and drain- 
age should be performed early, as there is a 
danger that a neglected abscess may provide 
its own drainage by forming a spontaneous 
fistula either to the skin or into the deeper 
structures of the neck. Drainage is ac- 
complished through a collar incision followed 
by a longitudinal incision through the pre- 
thyroid muscles to prevent the breakdown 
of the walls of the abscess, which could lead 
to an extension of the infection.* After 
drainage, recovery is usually rapid and un- 
eventful, although hypothyroidism may be 
a complication if the disease affects both 
lobes of the gland. 

The frequency of a preexisting infection 
of the face, neck, or upper respiratory tract 
would seem to indicate that the thyroid may 

Accepted for publication Sept. 23, 1958. 

Department of Surgery, San Joaquin General 
Hospital. 


be infected by septic emboli from a primary 
site of infection.’* The infrequent occur- 
rence of infection in the thyroid suggests 
that the tissue may possess a local resistance 
to infection, which is supported by the re- 
port that injections of pure cultures of 
staphylococci and streptococci into the su- 
perior thyroid artery of dogs were rarely 
followed by local infection in the thyroid 
gland.* 


Report of a Case 


A 2-year-old white boy was admitted to the San 
Joaquin General Hospital on Oct. 7, 1956, because 
of a fever, difficulty in swallowing, and a tender 
swelling of the anterior neck of three days’ dura- 
tion. The child had been in good health until 
about three weeks earlier, when he developed 
varicella. 

Physical examination revealed a well-developed 
well-nourished child who appeared acutely ill 
There were a few encrusted lesions on the face 
and a tender swelling of the anterior neck overly- 
ing the right lobe of the thyroid gland, and the 
head was flexed to the right. The temperature was 
103.6 F rectally, the pulse rate was 126, and the 
respirations were 32 per minute. Laboratory studies 
revealed a hemoglobin of 12.5 gm., a white blood 
cell count of 23,600 with a marked shift to the 
left, and a normal urinalysis. Roentgenograms of 
the chest and neck revealed a soft tissue swelling 
of the neck without displacement of the trachea. 

Intramuscular injections of penicillin and strepto- 
mycin were begun, but after two days the tem- 
perature remained elevated and the swelling of 
the neck persisted. Under general anesthesia, the 
thyroid gland was exposed by the usual collar in- 
cision. The gland appeared normal except for an 
irregular 2.03.0 cm. fluctuant mass involving the 
right lobe. Approximately 10 cc. of purulent fluid 
were removed which yielded a pure culture of 
penicillin-sensitive Staphylococcus pyogenes var. 
aureus. 

Within a few hours after surgery the temperature 
had returned to a normal level, and the patient was 
dismissed from the hospital on the 10th post- 
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operative day. The serum cholesterol and protein- 
bound iodine determinations on the day of surgery 
were both within normal limits. The patient was 
recently examined and found to be free of signs 
or symptoms suggesting thyroid dysfunction. 


Medico-Dental Building, 662 Grand Ave., South 


San Francisco. 
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24, No. 4 (April) 1958 
* Radiation Nephritis: A Clinicopathologic Correlation of Three Surviving Cases. S. R. Cogan and I. L 


Ritter.—-p. 530 
Congenital Absence of a Main Branch of the Pulmonary Artery: Report of Three New Cases Associated 


Respectively with Bronchiectasis, Atrial Septal Defect, and Eisenmenger’s Complex. I. Steinberg.._p. 559 
Coccidioidomycosis and Its Treatment with Amphotericin B. M. L. Littman, P. L. Horowitz, and J. G 
Swadey p. 568 
Pathologic Aspects of Cirrhosis. H. Popper and F. G. Zak.—p. 593. 


Thrombohemolytic Thrombocytopenic Purpura: Case Report and Review of Literature. E. Wasserman.—p. 648 


ACTH and Adrenal Steroids in the Treatment of Pneumococcal Meningitis in Adults.— 
Despite the use of antibacterial drugs which are known to sterilize the spinal fluid, thera- 
peutic failure continues to occur in a high percentage (20%-40%) of cases of pneumococcic 
meningitis, particularly among adults. On the theory that some of these failures resulted from 
the thick inflammatory exudate, Ribble and Braude treated 12 consecutive adult cases of 
pneumococcic meningitis with corticotropin (ACTH) (in 4 instances, with adrenal steroids 
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too), in addition to massive doses of penicillin. Even though nine of the patients were in 
deep coma and appeared desperately ill when therapy was initiated and the remaining three 
patients were semicomatose, recovery was obtained in all but one (92%). One other patient 
never regained consciousness before dying six months later of pneumonia and a brain tumor. 
In the remaining 10 patients, no objective damage was detected by clinical examination at 
the time of discharge, despite the fact that 2 had suffered prolonged peripheral vascular 
collapse early in the course of therapy and had also required neurosurgical cerebral decom- 
pression and the fact that 3 patients had repeated seizures early in the course of their illnesses. 
In the majority of the survivors initial improvement was not dramatic, two to four days 
elapsing before the mental state was relatively normal. To explain the improved therapeutic 
results, the authors speculate that the corticotropin (ACTH) had acted to suppress both 
inflammation and hypersensitivity to the pneumococcus. 


Right-Sided Bacterial Endocarditia and Endarteritis.—In reviewing 23 cases of right- 
sided bacterial endocartitis, Bain and his colleagues stress the infrequency of this lesion, 
especially in children, and also the rarity in which it has been suspected and correctly diag- 
nosed ante mortem. Analysis is made of the factors involved in the right-sided localization 
of endocarditis: rheumatic valvulitis, which usually involves the left heart, was present but 
once; congenital heart disease in only 4, whereas surgical procedures or skin infections allow- 
ing the entry of virulent bacteria preceded 13 of the 23 cases. Staphylococcus pyogenes var. 
aureus caused 45% of the cases prior to the advent of penicillin therapy and 75% of those after 
1945. In 15 patients no significant heart murmur was heard; none of those without a murmur 
were correctly diagnosed ante mortem. The rarity of peripheral embolic phenomena, such 
as petechiae or splenomegaly (found in only six instances), the occurrence of focal embolic 
glomerulonephritis in only two, whereas suppurative nephritis occurred in eight, and the find- 
ing of septic pulmonary emboli in 21, all suggest that the lungs effectively filter out emboli but 
not bacteria. Other findings which characterized the illness include: fever (93% of cases), 
pulmonary symptoms and x-ray abnormalities (87%), anemia (78%), leukocytosis (75%), 
and positive blood culture (94%). In only 7 of the 23 cases was the illness of over six 


weeks’ duration. 


Localization of Left-to-Right Cardiac Shunts by Dye-Dilution Curves Following In- 
jection into the Left Side of the Heart and into the Aorta.—In an effort to increase their 
accuracy of localization of the site of left-to-right cardiac shunts, Braunwald, Tanenbaum, 
and Morrow injected an indicator dye directly into a pulmonary vein, left auricle, left ventricle, 
or aorta after catheterization of the left side of the heart in 80 patients, including young 
children. In the normal person or in cases where the dye is injected distal to the site of the 
left-to-right shunt, the dye-dilution curve, recorded from a systemic artery, shows a prompt 
rise followed by a rapid and steady fall with return to the baseline within 5 to 10 seconds. 
In contrast, when the dye is injected at or proximal to a left-to-right shunt, the dye-dilution 
curve shows the same prompt rise followed by an initial rapid but incomplete fall; then, 
owing to reappearance of the shunted dye, there is a much more gradual decline in the con- 
centration of the dye taking many seconds to reach the baseline. By performing a series of 
injections at various levels in the left heart, accurate localization was possible and diagnostic 
errors consequent to the older method of oxygen analyses on blood taken at various locations 
in the right heart were avoided. Examples are given of the value of this procedure in cases 
of auricular septal defect, ventricular septal defect, rupture of the sinus of Valsalva, and patent 
ductus arteriosus. No complications from catheterization of the left side of the heart or of 


the central aorta were encountered. 


Chronic Idiopathic Jaundice.—“Chronic Idiopathic Jaundice” or the “Dubin-Johnson 
syndrome” is characterized by recurrent or persistent attacks of jaundice, probably on the 
basis of an inborn error in hepatic excretory function. In this paper Dubin reviews the 
findings in all cases of the disorder reported up to 1958. The fact that seven women with 
chronic idiopathic jaundice had abnormal products of conception in 10 to 17 pregnancies 
raises the question of whether the illness in a pregnant mother may have an adverse effect on 
the offspring. Beginning at birth or at puberty in about half of the cases, the disorder per- 
sists for many years—probably for life—but without mortality or, as judged by serial liver 
biopsies, progressive hepatic damage. Pathologically, the liver may transiently be enlarged, 
but usually it is normal upon gross examination, except for a green, slate-blue, or black 
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color. Other than the finding of a constant amount of a lipofuscin pigment in the parenchymal 
cells in the central zones of the hepatic lobules, only minimal or transient histologic changes 
are found. Attacks of icterus may be precipitated by various forms of stress, such as preg- 
nancy, surgical operations, physical activity, or infectious disease. Although 23% of the 
icteric episodes were asymptomatic, abdominal pain occurred in 77% of patients, weakness in 
50%, nausea or vomiting in 34%, and anorexia in 25%. Hepatocellular disease might be 
suspected because of the presence of dark urine (48%), bile in the urine (74%), and increased 
urinary urobilinogen (60%), because between 26% and 86% of the serum bilirubin is direct 
reacting and because in about one-half of the attacks the hepatic flocculating tests are ele- 
vated. The physician may, however, be alerted to the proper diagnosis by the history of re- 
current attacks dating from early life and the not infrequent story of a similar history in 
close relatives. A very frequent finding (84%) was the failure to visualize the gallbladder 
on cholecystography, but in only 5 of 30 patients who underwent surgical exploration were 
gall stones found, and in the great majority there was no elevation in serum alkaline phosphatase. 


Progression of Amaurotic Family Idiocy as Reflected by Serum and Cerebrospinal 
Fluid Changes.—Serial observations of the clinical and laboratory manifestations of 
amaurotic familial idiocy (A. F. I.) in 55 children are reported by Aronson and his coworkers. 
On the basis of pathologic and clinical evidence they separate the illness into three phases: 
Phase I, from 0 to 14 months of illness; Phase IH], from 15 to 24 months, and Phase III, 
beyond the 25th month of illness. In Phase I there gradually developed a clinical picture of 
blindness, progressive weakness, neurologic incapacity, and retardation of body and head 
growth, but no demonstrable muscle atrophy. Pneumoencephalograms and autopsy studies 
showed marked atrophy of both the cerebral hemispheres and the infratentorial structures. 
The typical distention of neurons and slight demyelination were seen histologically, while the 
destruction of brain tissue was reflected chemically by a rise in serum glutamic-oxalacetic acid 
transaminase, (G. O. T.). That muscle atrophy secondary to ganglion involvement was not 
occurring was apparent from the finding of normal levels of serum aldolase. During Phase 
Il, there was a quantitative increase in the clinical manifestations of the previous phase, and 
also seizures, opisthotonus, hyperacusis, and diminishing tendon reflexes became more apparent. 
Of particular note was the evidence of beginning muscle atrophy and the finding of a dis- 
proportionately large head for the small body. Pneumoencephalograms no longer reveal evi- 
dence of ventricular dilatation, although the cerebellar and brain stem atrophy persisted. These 
findings were corroborated by the pathologic evidence of a widespread storage disorder of 
the ganglion cells and a vicarious gliosis. Chemically a rise in serum aldolase reflected the 
muscle atrophy occurring as a consequence of the ganglion-cell involvement, while persistence 
of the elevated G. O. T. levels indicated continuing degradation of the cerebral tissue. Finally, 
in Phase III the child was totally immobile, failed to respond, had muscle atrophy and areflexia, 
and showed progressive megalencephaly. Pathologically this latter change was again explained 
by the finding of unusually reactive gliosis which more than counterbalanced the widespread 
demyelinization and neuronal degeneration. By this stage serum aldolase levels had regressed 
to normal, whereas elevation of the G. O. T., although declining, persisted both in the serum 
and the cerebrospinal fluid. Throughout the entire course of the disease the y-globulin com- 
ponent of the serum proteins was depressed and the as-globulin fraction increased, findings 
which suggest that the disorder may involve more than just nervous system tissue, even 
though as yet no histologic extraneural structural changes are known. Finally, serum neuraminic 
acid levels were increased in most cases and a consistent increase in the ratio of globulin 
neuraminic acid to total neuraminic acid served to distinguish A. F. 1. from most other neurologic 
entities so far studied. 


Radiation Nephritis.— Although reported cases of nephritis following therapeutic radia- 
tion to the lower abdomen are few, Cogan and Ritter suggest this apparent rarity is due to 
a lack of awareness of the syndrome. Despite a reported mortality of roughly 35% in the 
acute phase of the illness, the authors report three cases with survival, one being a child who 
had received radiation therapy for a suprarenal neuroblastoma. Because of the development of 
a nonfunctioning left kidney and hypertension, nephrectomy was performed in this child with 
relief of the hypertension and urinary abnormalities. The pathologic changes in this kidney 
were typical of the end stage of radiation damage, as seen both in experimental animals and in 
autopsy studies: varying degrees of glomerular hyalinization, arteriolar fibrinoid degeneration, 
and widespread interstitial tubular fibrosis and atrophy. In contrast, percutaneous renal biopsy 
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performed in two adults 14 and 28 days after hospitalization for radiation nephritis revealed 
primarily thickening of the tuffs and degenerative cellular changes in the glomerulae and only 
a few areas of intertubular fibrosis. The authors feel that the changes seen in these latter 
two cases represent earlier milder changes, perhaps due to a submaximal renal damage. A 
latent period of 6 to 12 months may follow the radiotherapy before a clinical picture of acute 
or chronic nephritis develops with hypertension, edema, mild azotemia, albuminuria, cylinduria, 
and commonly hematuria. 


American Review of Tuberculosis and Pulmonary Diseases, New York 
Abstracted by Edwin L. Kendig Jr., M.D. 


78, No. 3 (September) 1958 

Passive Transfer of the Delayed Dermal Sensitivity to Tuberculin by Means of Blood Leukocytes: The 
Impedient Effect of Specific Desensitization. A. Oliveira-Lima.—p. 346. 

Determination of Bilateral Residual Volume: I. Examination of Healthy Subjects. E. Orinius and I. 
Stahle.—p. 368. 

Determination of Bilateral Residual Volume: II. Examinations in Cases of Pulmonary Tuberculosis. E. Ori- 
nius and I. Stahle.—p. 376. 

* The Tuberculin Skin Reaction in Active Pulmonary Tuberculosis. Charles F. Lester and Robert J. 
Atwell.—p, 399. 

In Vitro and in Vivo Effect of Antimicrobial Agents on Atypical Mycobacteria. William Steenken Jr., 
Marjorie M. Smith, and V. Montalbine.—p. 454. 

Severe Hypersensitivity Reaction to Para-Aminosalicylic Acid: Report of Two Cases and Review of the 
Literature. Mario de Alemquer.—p. 462. 

Tuberculous Meningitis. G. H. Nickerson.—p. 485 

Indications for Isoniazid Antituberculous Prophylaxis in the Course of Nontuberculous Disease.—-A. 0. 
Zorini.—p. 485. 


The Tuberculin Skin Reaction in Active Pulmonary Tuberculosis.—The value of the 
tuberculin skin test in the diagnosis of pulmonary disease increases year by year as fewer per- 
sons are exposed to tuberculous infection. It therefore becomes more important to understand 
the limitations of the test to allow better application and use. 

While Palmer has stated that specific sensitivity to 5 tuberculin units (P. P. D. 0.0001 mg.) 
is almost universally seen in persons ill with the disease and in those who have had the disease, 
the authors have noted several patients with complete anergy to commercial P. P. D. and O. 1 
and have observed many patients who failed to react to low doses of P. P. D. 

One thousand consecutive patients admitted to the Ohio Tuberculosis Hospital were skin- 
tested with commercial P. P. D. Of this number, 624 had roentgenographic evidence of pul- 
monary lesions and had at least one specimen of sputum or gastric washings positive for 
tubercle bacilli on culture. Of these proved tuberculous patients, 21.7% failed to react to 
P. P. D. (0.0001 mg.). Four patients initially revealed complete anergy to P. P. D. (0.005 mg.) 
and O. T. (1 mg.), but became reactors with improvement in their disease. The authors con- 
clude that these data indicate the necessity for the continued use of the higher doses of tuberculin 
in the diagnosis of pulmonary lesions. 


Blood, New York 
Abstracted by Audrey K. Brown, M.D. 


13, No. 3 (March) 1958 
* The Erythrocyte-Coating Substance in Auto-Immune Hemolytic Disease: Its Nature and Significance. 
Hugh Fudenberg, Isabel Berry, and William Dameshek.—p. 201 
The Effect of Acute Protein Deprivation upon Erythropoiesis in Rats. W. F. Bethard, R. W. Wissler, 
J. S. Thompson, M. A. Schroeder, and M. J. Robson.—p. 216. 
Transplantation of Bone Marrow: Special Section.—p. 266. 


13, No. 4 (April) 1958 
The Nature and Significance of Megaloblastic Blood Formation. Edward H. Reisner Jr.—p. 313. 
* Studies on Glutathione Stability in Erythrocytes of Cases with Past History of Favism or Sulfa-Drug- 
Induced Hemolysis. A. Szeinberg, Y. Asher, and Chaim Sheba.—p. 348. 
Sickle Cell-Thalassemia Disease in Jamaica. J. E. Maclver, L. N. Went, and E. K. Cruickshank.—p. 359. 
The Erythrocyte-Coating Substance in Auto-Immune Hemolytic Disease: Its Nature 
and Significance.—Study was made of the erythrocyte-coating substance (ECS) eluted 
from red cells in auto-immune hemolytic disease. Particular attention was given to distinguish- 
ing serologic properties of the ECS in “idiopathic” hemolytic anemia as contrasted with 
“symptomatic” hemolytic disease (that occurring in association with such diseases as leukemia, 


138/498 


7 
| 
} 
4 
| 
: in 
4, 
7 
re 
its 
+ 
. 


ABSTRACTS FROM CURRENT LITERATURE 


lymphoma, neoplasm, and “collagen” disorders). Warm and cold auto-antibodies were also 
compared, 

The life-span of the erythrocytes, measured in 14 instances of auto-immune hemolytic 
disease, was inversely proportional to the concentration of erythrocyte-coating substance. 
With steroid therapy there was a decrease in concentration of ECS and an increase in 
erythrocyte life-span. While evidence indicated that the ECS of “warm” auto-immune hemolytic 
disease was a y-globulin, that of the “cold” type was thought to be an adsorbed protein-lacking 
antibody characteristic when tested for reactivity after elution. 

Unusual serum-protein patterns were found in the sera from three cases of idiopathic 
hemolytic anemia. 

Antisera prepared against serum protein of patients with a variety of hematologic malig- 
nancies failed to detect any erythrocyte-bound antibody in any instance in which erythrocyte- 
coating substance was not detectable by standard (anti-normal human globulin) Coombs’ 
antiserum. The hemolytic anemia of hematologic malignancies with negative Coombs’ test is 
presumably a nonimmune type. 


Studies on Glutathione Stability in Erythrocytes of Cases with Past History of Favism 
or Sulfa-Drug-Induced Hemolysis.—The authors have previously reported on a familial 
glutathione deficiency in erythrocytes of persons with a past history of favism or hemolytic 
anemia due to drugs. This report concerns the stability of the glutathione in the red cells of 
these persons in the presence of acetylphenylhydrazine (APH), as described by Beutler, and 
the effect of glucose on this stability. 

The findings in this group of patients agree with those found by Beutler in Primaquine- 
sensitive persons. In all affected cases and in 4 of 13 relatives the level of reduced glutathione 
in the erythrocytes fell below 30 mg/100 cc. RBC after two hours’ incubation with APH. Five 
“controls” of one hundred seventeen tested showed similar results. (They were Jews of 
Sephardic origin.) 

The decrease of the reduced glutathione level in the abnormal cells incubated with acetyl- 
phenylhydrazine could not be prevented by addition of glucose. 

When normal or abnormal red cells were incubated for 24 hours at 37 C even in the absence 
of acetylphenylhydrazine there was a decrease in glutathione. When incubated with normal cells 
glucose protected against this decrease; no such protective action of glucose was found when 
normal hemolysates were used instead of whole blood. 

It is felt the results of the glutathione stability test are more conclusive when glucose is 
added. , 


Bulletin of the Johns Hopkins Hospital, Baltimore 
Abstracted by Thomas K. Oliver Jr., M.D. 


102, No. 4 (April) 1958 
*A Deficiency of Glucose-6-Phosphate Dehydrogenase Activity in Erythrocytes from Patients with Favism 
W. H. Zinkham, R. E. Lenhard Jr., and B. Childs.—p. 169. 


102, No. 5 (May) 1958 
The Late Puerperal Glucose Tolerance of Mothers of Large Infants. Palmer H. Futcher, Allan L. Haslup, 
and Brock O. Nugent.—p. 235. 


103, No. 1 (July) 1958 
Bone Marrow and Fat Embolism in Sickle Cell Anemia and Sickle Cell-Hemoglobin C Disease. William 
M. Shelley and Earnest M. Curtis.—p. 8. 


A Deficiency of Glucose-6-Phosphate Dehydrogenase Activity in Erythrocytes from 
Patients with Favism.—It has recently been demonstrated that compounds which contain 
sulfhydryl groups play a role in maintaining the integrity of the erythrocyte. Reduced gluta- 
thione (GSH) has been the most comprehensively studied substance of this type, because it 
comprises more than 95% of the reduced nonprotein sulfhydryl compounds in the red cell. It 
has been demonstrated that some Negro subjects, when given the antimalarial drug Prima- 
quine, develop a hemolytic anemia. Three biochemical abnormalities of the red cells have been 
demonstrated in these patients: (1) diminished GSH; (2) a marked decrease in GSH when 
whole blood is incubated with acetylphenylhydrazine (APH); (3) a deficiency of glucose-6- 
phosphate dehydrogenase activity. These interrelated defects are all genetically determined 
and apparently are transmitted by a sex-linked gene of intermediate dominance. 
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The present report concerns studies performed on two Greek boys, who developed severe 
hemolytic anemia after ingestion of (uncooked) fava beans, and on their families. The three 
metabolic defects of the red cells as described above were present in each patient, and certain 
members of each of the two families likewise demonstrated these metabolic deficits. It thus 
appears likely that favism results from a metabolic defect in the red cells which appears to be 
genetically determined. It is of interest that hemolytic anemia (favism) usually results only 
after the ingestion of uncooked fava beans. One of the subjects in the study with the red cell 
defects had eaten cooked fava beans all of his life and had never had symptoms. 


Canadian Medical Association Journal, Montreal 
Abstracted by H. M. Keith, M.D. 


79, No. 2 (July 15) 1958 
The Haemophilic Syndrome: A Review of 27 Cases. J. W. Thomas, D. M. Whitelaw, and W. H. Perry. 
p. 100. 
79, No. 3 (Aug. 1) 1958 
Three Years’ Experience With Poliomyelitis Vaccine: Ontario, 1955-57. W. G. Brown, G. K. Martin, 


Beverley Hannah, A. J. Rhodes, and N. A. Labzoffsky.—p. 155. 
* Epidemic Virus Meningitis Due to Echo 9 Virus in Newfoundland. J. W. Davies, 


D. Severs.—p. 162. 


A. McDermott, and 


79, No. 4 (Aug. 15) 1958 


Accidents in Childhood: A Survey of 150 Cases in Private Paediatric Practice. 


Epidemic Virus Meningitis Due to ECHO 9 Virus in Newfoundland.—The authors 
studied an epidemic of ECHO 9 virus infection totaling approximately 1,000 cases which 
occurred throughout Newfoundland in 1957. Forty-four patients with meningitic symptoms 
were admitted to and studied at the St. John’s Isolation Hospital. ECHO 9 virus was recovered 
from many typical cases of the disease. Coxsackie virus A or B was not isolated during 
that period. 

Clinically the illness varied from a mild disease lasting two or three days to a more severe 
disease with stiffness of the neck and pyrexia lasting five to six days. Severe frontal and 
occipital headache was associated with a considerable number of cases with real, agonizing 
retro-ocular pain aggravated by vomiting, coughing, or walking. In 25% of the patients 
exanthem occurred. Objective signs of meningeal irritation were found in the greater number 
of cases and consisted of stiffness of the neck and spinal muscles, positive Kernig or Brudzinski 
signs, and thability to kiss the knees. 

All patients admitted to hospital showed evidence of spinal fluid involvement, the fluid being 
slightly cloudy or clear under increased pressure and the cell count ranging from 10 to 3,000 
cells per cubic millimeter. The protein level was in the range of 50 to 71 mg. in 13 cases. 
Pathologic material from 36 patients was subjected to virus examination; 17 patients yielded 
virus on human-amnion or monkey-kidney-cell tissue culture. The virus was isolated from the 
spinal fluid in 13 of 28 specimens, from 12 of 34 throat swabs, and 5 of 28 stools or rectal swabs. 
In most cases the infection ran a benign course, and recovery was spontaneous in all cases. 

It is noted that one four-month-pregnant woman suffered from the disease without iil effect 


Rodney S. Fowler.—p. 241. 


to herself or to her child. 


Journal of the American Medical Association, Chicago 
Abstracted by Don Hosier, M.D. 


168, No. 1 (Sept. 6) 1958 


* Staphylococcic Pneumonia in Infancy and Childhood. W. H. Hendren and R. J. Haggerty.—p. 6. 


Staphylococcic Pneumonia in Infancy and Childhood.—Seventy-five consecutive pa- 
tients with primary staphylococcic pneumonia were treated by the medical and surgical services 
of The Boston Children’s Medical Center. The criteria for diagnosis of staphylococcic pneu- 
monia were (1) a positive culture for hemolytic Staphylococcus pyogenes var. aureus from 
empyema fluid, or from lung parenchyma at autopsy, together with a compatible clinical and 
radiologic picture, or (2) the roentgenographic finding of cystic radiolucent areas in the lungs 
of an infant with active pneumonia. 

The clinical findings are discussed, and the distinctive roentgenographic features enumerated 
included the formation of usually multiple small pulmonary radiolucent areas, pneumatocele 
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formation, empyema, pneumothorax, and rapid change from one appearance to another. Dif- 
ferential diagnostic considerations which have been encountered include abdominal emergencies, 
diaphragmatic hernia, and intrathoracic tumor. 

The need for vigorous supportive care in the treatment of the disease was stressed. 
Closed-tube thoracotomy was regarded as a conservative measure simple to perform but often 
life-saving. Among the indications given for insertion of a closed-thoracotomy tube was the 
presence of a significant collection of pleural fluid and tension pneumothorax. 


Journal of Pediatrics, St. Louis 
Abstracted by Demetrius G. Traggis, M.D. 


52, No. 4 (April) 1958 

The Acid-Base Status of Human Infants in Relation to Birth Asphyxia and the Onset of Respiration. 
L. S. James, I. M. Weisbrot, C. E. Prince, D. A. Holaday, and V. Apgar.—p. 379. 

Acid-Base Homeostasis of the Newborn Infant During the First 24 Hours of Life. I. M. Weisbrot, L. S. 
James, C. E. Prince, D. A. Holaday, and V. Apgar.—p. 395. 

Reaction of 150 Infants to Cold Formulas. J. P. Gibson.-p. 404. 

The Myeloproliferative Syndrome in Children. H. S. Rosenberg and F. M. Taylor.—-p. 407. 

Variation in the Roentgenographic Density of the Os Calcis and Phalanx With Sex and Age. H. Schraer.— 
p. 416. 

Mumps Meningoencephalitis in Children. B. S,. Ritter.—p. 424. 

Idiopathic Hyperchloremic Renal Acidosis. H. W. Kunz, M. W. Cheung, and E. L. Pratt.—p. 434. 

* Pseudotumor Cerebri. J. E. Maisel and J. Caplan.—p. 441. 

Pediculosis Capitis in Preschool and School Children: Control with a Shampoo Containing Gamma Benzene 
Hexachloride. J]. Gardner.—p. 448. 

Suppurative Orchitis Due to Pseudomonas Aeruginosa. E. T. McCartney and I. Stewart.—p. 451. 

British-American Pediatrics and Child Care: General Practitioners, Consulting and Practicing Pediatricians; 
Pediatric Education. L. M. Bruce and W. C. Davison.—p. 454. 

The Children’s Medical Center, Boston: Clinical Pathological Conference.—-p. 467. 

Hemispherectomy in Children. A. M. Kaplan.—p. 476. 

Hypophosphatasia. R. J. Blattner.—p. 486. 


52, No. 5 (May) 1958 

Clinical and Hematological Aspects of Acute Erythromyelosis. S. I. Magalini and L. Ahstrom.—p. 501 

X-Irradiation Effects on the Human Fetus. R. Rugh.—p. 531. 

Management of Bronchial Asthma in Children. L. Unger, A. Alvin Wolf, J. H. Johnson, and D. L. Unger. 
p. 539. 

Growth and Development: III. Skin Color in Negro Infants and Parents: Its Relationship to Birth Weight, 
Reflex Maturity, Socioeconomic Status, Length of Gestation, and Parity. C. P. Horton and E. P. 
Crump.—p. 547. 

The Prevention of Bilirubin Encephalopathy. W. J. Waters.—p. 559. 

Thumb and Finger-Sucking: A Study of 2,650 Infants and Children. A. S. Traisman and H. S. Traisman.— 
p. 566. 

Monaldi Drainage in the Management of Postinfectious Pulmonary Cysts. J]. Rakower and P. Wayl.—-p. 575. 

Accidental Digitoxin Poisoning in Children. C. C. Drevets.—p. 577. 

* Narcotic Withdrawal Symptoms in the Newborn Infant Resulting From Maternal Addiction. H. Schneck. 
p. 584. 

The Children’s Medical Center, Boston: Clinical Pathological Conference.—p. 588. 

Rheumatic Pneumonia. G. Brown, D. Goldring, and M. Remsen Behrer.—p. 598. 

Congenital Damage to the Central Nervous System as a Result of Intrauterine Infection. R. J. Blattner. 
p. 620. 


53, No. 2 (August) 1958 

Neonatal Varicella. R. M. Ehrlich, J. A. P. Turner, and Martin Clarke.—p. 139. 

Treatment of Nausea and Vomiting in Children with Prochlorperazine. G. L. Daeschner, F. T. Matthes, 
and C. W. Daeschner.—p. 148. 

Severe Neurologica Manifestations in Four Children Receiving Compazine (Prochlorperazine). J. T. Jabbour, 
J. A. Sheffield, and J. M. Montalvo.—-p. 153. 

A Clinical Evaluation of Acetazolamide (Diamox) in the Treatment of Epilepsy in Children. J. Holowach 
and D. L. Thurston.—p. 160. 

Intravenous Cholangiography in Children with Fibrocystic Disease of the Pancreas. M. D. Jones, H. Sakai, 
and A. G. Rogerson.—p. 172. 

The Vaccination of the Newborn Infant Against Pertussis. R. M. Du Pan.—p. 180. 

The Treatment of Anorexia. E. P. MacKenzie.—p. 187. 

Myofascial Pain in Childhood. T. Bates and E. Grunwaldt.p. 198. 

* A Microbiological Study of Pediatric Vaginitis. Emil Kotcher, K. Keller, and L. A. Gray.—p. 210. 

Toe Walking in Childhood Schizophrenia. E. G. Colbert and R. R. Koegler.—p. 219. 

Dermal Fistulas of Dental Origin in Children. R. W. Olmsted.—p. 221. 

Diabetes Mellitus in Infancy. V. L. Assevero and J. M. Moss.—p. 227. 

Narcotic Addiction in a Newborn Infant. L. P. Roman and J. N. Middelkamp.—p. 231. 

Hand-Schiiller-Christian Disease. A. S. Abbassy, G. D. Massoud, and A. Rida—p. 233. 
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53, No. 3 (September) 1958 

Chronic Monocytic Leukemia in Childhood. H. A. Pearson and L. K. Diamond.—p. 259 

* The Salicylate Problem with Special Reference to Methyl Salicylate. H. M. Cann and H. L. Verhulst.— 
p. 271. 

Hydramnios as a Signal to the Physician Responsible for Newborn Infants. V. R. DeYoung.—p. 277. 

Supraventricular Tachycardia Simulating Ventricular Paroxysmal Tachycardia in Infancy. A. Castellanos, 
L. Azan, J. M. Calvino, and A. Castellanos Jr.—p. 285. 

Influenza Encephalitis. W. J. Mellman.—p. 292. 

Studies on the pH of the Respiratory Tract: I. Endotracheal Aspirate of the Healthy Newborn Infants. 
S. Jacobs and S. M. Paperman.—p. 298. 

Rocky Mountain Spotted Fever in Children. C. Missirliu, M. F. Missirliu, and J. N. Etteldorf.—p. 303. 

Subsequent Mental Development of Children with Lead Encephalopathy As Related to Type of Treatment. 
J. E. Bradley and R. J. Baumgartner.—p. 311. 

Familial Trembling of the Chin. W. B. Wadlington.—p. 316. 

Coma in a Child Following Use of Isopropyl Alcohol in Sponging. E. H. Senz and D. L. Goldfarb.—p. 322. 

Perforated Duodenal Ulcer in an Infant. C. T, Oeconomopoulos.—p. 324. 

Unilateral Multicystic Kidney Disease. A. J. Coppridge and R. K. Ratliff.—p. 330. 

An Experiment in Teaching Comprehensive Pediatrics. D. C. Ross.—p. 336 

The Children’s Medical Center, Boston: Clinical Pathological Conference.—p. 349. 

The History of Infant Welfare. B. Solomons.—p. 360. 

Necrotic Arachnidism. R. J. Blattner.—p. 377. 


Pseudotumor Cerebri—The authors describe pseudotumor cerebri as a syndrome 
characterized by (1) increased intracranial pressure, (2) a normal ventricular system, and 
(3) a normal spinal fluid except for pressure. Clinically it suggests a space-occupying lesion, 
but none can be demonstrated. Six cases are reported, aged 5% to 10 years. Symptoms occurred 
as follows: headache, five out of six; vomiting, loss of vision, weakness, and dizziness each 
occurred in two of six; drowsiness and diplopia each in one of six; antecedent trauma occurred 
in two; in one, eight days after increase in severity of symptoms mumps occurred, but spinal 
fluid was normal except for pressure increase. Findings: papilledema in five and probably in 
the sixth; increased intracranial pressure in all; retinal hemorrhage in three; ocular palsy in 
two, ataxia in one. All recorded in from 3 weeks to 5%4 months. Ventriculograms, pneumo- 
encephalograms, and other studies were negative; EEG was abnormal in three (diffuse abnor- 
mality). Burr holes were performed in four and decompression in three. All patients have 
done well except one, who had cirrhosis of the liver. 

The authors discuss the varied etiologies of the syndrome and divide them into three general 
groups: (1) dural sinus thrombosis, (2) no history of infection or injury, occurring mostly in 
women, (3) an infection or mild head injury. 

The diagnosis of this disease is made by exclusion. Pathologically it appears that the 
increased pressure is, in part at least, intracerebral edema. Blindness often appears early. 
Decompression may be necessary to protect vision and to relieve symptoms. Prognosis appears 
to be good. 

It is worthwhile, I believe, to reemphasize the therapy of this condition. Although it appears 
to be self-limited, yet it may last for several months. The patient should be carefully watched 
for effects of increased pressure, and steps should be taken to relieve it. 


Narcotic Withdrawal Symptoms in the Newborn Infant Resulting From Maternal 
Addiction.—The author reports the case of a baby born of a mother who was a heroin 
addict. Symptoms shown by the baby were characteristic of withdrawal. The baby appeared 
fairly deeply narcotized at birth. Near the end of the first day restlessness, instability, tremors, 
and twitches developed. Next came vomiting and diarrhea and a constant shrill high-pitched 
cry. Along with these were nasal stuffiness, increased sweating, and a slight temperature. 
Several bouts of intermittent cyanosis occurred. These symptoms gradually subsided over the 
period of 10 days. No treatment was instituted, because the mother’s addiction was not learned 
for a few days. 

Several reports of series of babies with narcotic withdrawal symptoms were received. 
Mortality varied up to 93%, usually depending on whether therapy was given. In many of the 
cases, death was due to respiratory distress, caused by an excessive production of mucus. 
Many of the babies were premature. The peculiar cry was said by one author to be louder, 
higher pitched, and more continuous than that ordinarily seen in organic nervous-system 
disease. Treatment consists of opiates and tranquilizers administered in decreasing doses. 
The author also speculates as to the eventual outcome of the baby (when removed from the 
mother), wondering whether the mother’s emotional instability will be inherited by the child 
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or whether environment will determine the eventual outcome. He also points out the increased 
addiction and the importance of being aware of withdrawal symptoms. 


A Microbiological Study of Pediatrics Vaginitis—The authors’ stated first objective in 
this study was to compare bacterial flora in cases of vaginitis with that in patients without 
vaginitis, and their second objective was to compare the changes in the bacterial flora during 
treatment with a topically applied estrogen. The plan of study was to take two cultures on 
patients at weekly intervals, then to start treatment, during which time cultures were taken 
twice a week, along with changes in vaginal epithelium and pH. A terminal culture was 
obtained when the vaginal pH and epithelium had returned to pretreatment status. The 
estrogen cream was applied to the vulva area nightly. A few patients received placebo cream. 
The authors used many culture media designed to enable the growth of all types of organisms 
and fungi. They also examined stools and swabs for parasites and performed examinations for 
Trichomonas vaginalis. 

The patient group came mostly from low economic status homes. Many (less than half) 
of the control group came from a children’s home. The authors state that their findings may 
not be comparable to a group of children from private homes. 

Of 57 patients with vaginitis, the gonococcus was the causative agent in 21% and Tricho- 
monas vaginalis in 5.2%. In the rest of the patients no specific agent could be incriminated, 
since the same flora that occurred in the vaginitis group also occurred as frequently in the 
control group, including Streptococcus hemolyticus. 

In discussing the use of estrogen cream the authors state that Doderlein’s bacillus appeared 
in 42% during treatment, and they believed that this low figure was due to failure to apply 
the cream regularly. The authors have frozen washings from the vagina and are now doing 
virus studies on this material, for they believe that many of the cases of nonspecific vaginitis 
may be due to virus infection. 


The Salicylate Problem with Special Reference to Methyl Salicylate—The authors 
discuss the salicylate problem. The frequency of salicylates as a cause of poisoning is indicated 
by the following: in 1956 salicylates were the cause of 18% of all accidental poisoning deaths 
under 5 years of age reported in the U. S.; between July, 1956, and April, 1958, salicylates 
accounted for 25% of 3,926 accidental ingestions reported by 29 poison control centers in 
the eastern and midwestern U. S. There were 28 deaths from methyl salicylate in 1951 and 34 
in 1952. They attribute this problem to the widespread use of methyl salicylate, the extreme 
toxicity of methyl salicylate, and the public’s unawareness of the toxicity of these substances 
The authors cite three cases of death from methyl salicylate in which the physicians consulted 
were apparently unaware of the problem and did not institute treatment until too late. 
A 2%-year-old and a 2-year-old ingested 4% oz. of methyl salicylate, and a 2-year-old ingested 
1 teaspoonful. In discussing the problem many points were brought out. A teaspoon of oil 
of wintergreen contains 45 grains of methyl salicylate. They emphasize the use of gastric 
lavage (no bicarbonate) and state that methyl salicylate delays the emptying of the stomach, 
thus making gavage effective perhaps up to four or six hours after ingestion. They discuss 
the pathophysiology, including the effect on the respiratory system, carbohydrate metabolism, 
Krebs cycle, and fluid and electrolyte changes. They mention the hypoprothrombinemic effect, 
the symptoms, the unreliable relationship between blood level and severity of intoxication. 
They discuss the treatment. In their opinion, barbiturates, paraldehyde, and morphine are 
contraindicated because a synergism between these drugs and salicylates causes more central 
nervous system depression. They also discuss exchange transfusion in some cases and the 
use of hemodialysis in others, both with good results, and feel that one of the two should 
deteriorating in spite of supportive therapy. Finally, they also feel that the public should be 
better warned about the dangers of salicylates, especially methyl] salicylate. 


Neue Oesterreichische Zeitschrift fiir Kinderheilkunde, Wein 
Abstracted by Hermann Vollmer, M.D. 


3, No. 1 (June) 1958 
Hundredth Anniversary of Theodor Escherich’s Birth. K. Kundratitz.—p. 1. 
Surgical Treatment of Pleural Empyema and Pulmonary Abscess in Infancy. H. Hartl.—p. 13 
The Problem of Chronic-Interstitial Nephritis in Childhood. A. Rosenkranz.—p. 29. 
* The Neuro-Allergic Theory about the Genesis of Parainfectious Encephalitis. O. Thalhammer.—p. 57. 
* Increasing Resistance of Pathogenic Escherichia Coli to Antibiotics. H. Gross.—p. 65. 
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Rare Combination of Surgical Conditions of the Gastrointestinal Tract in an Infant. H. Gross.—p. 69. 
Two Cases of Thyroid Carcinoma in Childhood. O. Stur and W. Swoboda.—p. 73. 
Interposition of the Colon between Liver and Diaphragm (Chilaiditi Syndrome). H. G. Wolf.—p. 


Anemias in Childhood: Diagnosis and Therapy. G. Weippl.—p. 83. 


The Neuro-Allergic Theory About the Genesis of Parainfectious Encephalitis.—The 
neuroallergic theory, first conceived by Glanzmann in 1927, incriminated antigen-antibody re- 
actions as cause of parainfectious encephalitides. The arguments in support of this theory, 
mainly the lack of virus isolation, have been disproved by recent research. Particularly, the cul- 
ture method of Enders permitted virus isolation in most viral encephalitides, rendering the 


79. 


neuroallergic theory untenable. 


Increasing Resistance of Pathogenic Escherichia Coli to Antibiotics—Of 34 infants 
with enteritis caused by E. coli type 0111: By and treated with neomycin, 14 died. Though the 
organisms showed in vitro sensitivity to neomycin, they seemed to be resistant in vivo. 

Comment.—Daily doses of 20-30 mg. per kilogram of neomycin were given; this dosage 


appears to be inadequate. 


New England Journal of Medicine, Bosten 
Abstracted by Demetrius G. Traggis, M.D. 


258, No. 17 (April 24) 1958 
Antibiotic Combinations: Antibacterial Action of Plasma of Human Subjects After Ingestion of Penicillin V 
or Chloramphenicol or Beth. M. Finland, C. V. Pryles and W. F. Jones Jr.—p. 817. 
* Laboratory Aids to Diagnosis in Thyroid Disease. C. E. Cassidy and W. P. Vanderlaan.—p. 828. 
Acute Encephalopathy Due to Water Intoxication. A. G. Swanson and O. Iseri.—p. 831. 
Tropical Sprue. F. H. Gardner.—p. 835. 


258, No. 18 (May 1) 1958 
* Acute Epiglottitis in Childhood: A Serious Emergency, Readily Recognized at the Bedside. W. Berenberg 
and S. Kevy.—p. 870. 
Abdominal Surgery. C. E. Welch.—p. 885. 
Methsuximide in Psychomotor and Petit-Mal Seizures. E. G. French, J. Rey-Bellet, and W. G. Lennox.—p. 894. 


258, No. 19 (May 8) 1958 

Staphylococcal Pneumonia: A Review of 21 Cases in Adults. A. M. Fisher, R. W. Trever, J. A. Curtin, 
G. Schultze, and D. F. Miller.—p. 919 

Short-Term Antimicrobial Treatment of Tuberculous Meningitis. E. L. Kendig Jr. and W. B. Johnston.—p. 928. 

* Artificially Induced Female Pseudohermaphroditism. G. Nellhaus.—p. 935. 

Abdominal Surgery. C. E. Welch.—p. 939. 

Unilateral Adrenal Hemorrhage During ACTH Therapy. M. A. Galin.—p. 945. 

Injudicious Use of Steroid-Containing Eye Drops. D. P. Tucker.—p. 946. 

Current Concepts in Therapy.—p. 947. 


258, No. 20 (May 15) 1958 

Distribution and Significance of Asian and Other Influenza Antibodies in the Human Population. M. R. 
Hilleman, F. J. Flatley, S. A. Anderson, M. L. Luecking, and D. J. Levinson.—p. 969. 

Gonadal Dysgenesis in a Newborn Infant. R. Richart and K. Benirschke.—p. 974. 

Relation of Systolic Pressure in the Right Ventricle to the Electrocardiogram: A Study of Patients with 
Pulmonary Stenosis and Intact Ventricular Septum. G. G. Cayler, P. Ongley, and A. S. Nadas.—p. 983. 

* Neurologic Disorders After Asian Influenza. F. A. Horner.—-p. 983. 

The Evaluation of Physical Ability. B. Hanman.—p. 986. 

Antihistaminic Drugs. A. L. Michelson and F. C. Lowell.—p. 994. 

Brief Recording: Unusual Congenital Anomaly Involving the Larynx, Trachea, and Esophagus. E. Triboletti.— 
p. 1002. 


259, No. 1 (July 3) 1958 

Acute Vascular Purpura Following Immunization with Asiatic-Influenza Vaccine. M. Stefanni, S. Piomelli, 
R. Mele, J. T. Ostroski, and W. P. Colpoys.—p. 9. 

Significance of Fluid Levels in X-Ray Films of the Abdomen. J. K. Donahue, C. Hunter, and H. H. Balch.— 


S. Krugman and R. Ward.—p. 16. 

Recent Contributions to Adolescent Medicine (To be Continued). J. R. Gallagher, F. P. Heald, and R. P. 
Masland Jr.—p. 24. 

Transoral Small-Bowel Biopsy as an Aid in the Diagnosis of Malabsorption States. R. J. Bolt, H. M. 
Pollard, and L. Standaert.—p. 32. 


259, No. 2 (July 10) 1958 
* Prevention of Rheumatic Fever by Treatment of Streptococcal Infections: II. Factors Responsible for 
Failures. F. J. Catanzaro, C. H. Rammelkamp Jr., and R. Chamovitz.—p. 51. 
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Penicillin in the Treatment of Streptococcal Infections: A Comparison of Effectiveness of Five Different 
Oral and One Parenteral Form. B. B. Breese and F. A. Disney.—p. 57. 

Reactions to Benzathine Penicillin. R. B. McFarland.—p. 62. 

Recent Contributions to Adolescent Medicine. J. R. Gallagher, F. P. Heald, and R. P. Masland Jr.—p. 74. 

Current Concepts in Therapy.—p. 85. 


259, No. 5 (July 31) 1958 

Functional Hearing Loss in Children. R. L. Berk and A. S. Feldman.—p. 214. 

Urinary Excretion of Radiovitamin B,, in Carriers of Diphyllobothrium Latum. W. Nyberg, R. Grasbeck, 
and V. Sippola.—p. 216. 

Wounding Healing: I. Injury and Normal Repair. L. C. Edwards and J. E. Dunphy.—p. 224. 

* Myocarditis in a Newborn Infant with Encephalomeningitis Due to Coxsackie Virus Group B, Type 5. 
T. B. Belaney and F. H. Fukunaga.—p. 234. 

Brief Recording: Naturally Occurring Anti-Rh Antibody. F. H. Allen Jr., and J. L. Newell.—p. 236. 


259, No. 6 (Aug. 7) 1958 
Relation of Hemorrhage and Thrombosis to Prothrombin During Treatment with Coumarin-Type Anticoagulants. 
H. S. Sise, S. M. Lavelle, D. Adamis, and R. Becker.—p. 266. 
Assessment of the Size of the Liver: Roentgenologic Considerations. F. G. Fleischner and V. Sayegh.—p. 
Wound Healing: II. Injury and Abnormal Repair. L. C. Edwards and J. E. Dunphy.—p. 275. 
Use of Busulfan in Myelogenous Leukemia During Pregnancy. J. L. Sherman Jr. and R. V. Locke.—p. 


259, No. 7 (Aug. 14) 1958 

Clinical and Laboratory Studies of 207 Consecutive Patients in a Kidney-Stone Clinic. R. A. Melick 
P. H. Henneman.—p. 307. 

A Concept of Community Health Services. S. B. Kirkwood.—p. 327. 

* Benign Intracranial Tumors of Childhood. D. D, Matson.—p. 330. 

Determination of the Volume of Residual Urine in the Bladder Without Catheterization. R. S. Cotran 
E. H. Kass.—p. 337. 

Current Concepts in Therapy.—p. 341. 


259, No. 9 (Aug. 28) 1958 
Congenital Deaf-Mutism, Prolonged QT Interval, Syncopal Attacks, and Sudden Death. S. A. Levine 
C. R. Woodworth.—p. 412. 
Leukemia as a Problem in Preventive Medicine. M. Burnet.—p. 423. 
Magnesium Metabolism. W. E. C. Wacker and B. L. Vallee.—p. 431. 
Current Concepts in Therapy.—p. 441. 


259, No. 10 (Sept. 4) 1958 
* Splenectomy in Hemolytic Anemia: Results Predicted by Body Scanning After Injection of Cr®-Tagged 
Red Cells. P. R. McCurdy and C. E. Rath.—p. 459. 
Adenovirus Infections in Children and Young Adults, with Comments on Vaccination. A. S. Evans.—p. 464. 
Isolation of Herpes-Simplex Virus from a Patient with Erythema Multiforme Exudativum (Stevens-Johnson 
Syndrome). D. W. Foerster and L. V. Scott.—p. 473. 
Magnesium Metabolism. W. E. C. Wacker and B. L. Vallee.—p. 475. 
Disease Due to ECHO Virus Type 9 in Massachusetts, 1958. S. Kibrick and J. F. Enders.—p. 482. 
ECHO Virus Type 9 Associated with Three Cases Simulating Meningococcemia. T. E. Frothingham.—p ‘84. 
Antihistamines and Diphenylhydantoin-Induced Gingival Hyperplasia. F. C. Sturmer Jr.—p. 485. 


259, No. 11 (Sept. 11) 1958 
* Lymphosarcoma in Childhood. S, A. Rosenberg, H. D. Diamond, H. W. Dargeon, and L. F. Craver.—p. 505 
Ocular Effects of Radiation. D. G. Cogan.—p. 517. 
Diabetes Mellitus. S. B. Beaser.—p. 525. 
Stalking the Staphylococcus: A Report of a Continuing Naval Action. G. L. Calvy.—p. 532. 
Current Concepts in Therapy.—p. 536. 


259, No. 12 (Sept. 18) 1958 
* Monstrosities Induced by Hypoxia. T. H. Ingalls and F. R. Philbrook.—p. 558. 
Diabetes Mellitus. S. B. Beaser.—p. 573. 


259, No. 13 (Sept. 25) 1958 


* Some Observations on Cretinism and Its Treatment. D. Federman, J. Robbins, and J. E. Rall.—p. 610. 
Immunization with Asian-Strain Influenza Vaccine: Equivalence of the Subcutaneous and Intradermal Routes. 
J. R. McCarroll and E. D. Kilbourne.—p. 618. 


Laboratory Aids te Diagnosis in Thyroid Disease.—The authors discussed the various 
tests used in the diagnosis of thyroid disease and the factors modifying them. In euthyroid 
patients the 24-hour uptake of radioactive iodine may be high in the following circumstances: 
(1) unknown; (2) simple goiter; (3) congestive heart failure; (4) various types of renal 
disease; (5) hepatic insufficiency; (6) in patients who have recently discontinued antithyroid 
drugs, thyroid, thyroxine or tri-iodothyronine, or who have had a thyroidectomy or treatment 
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with radioactive iodine. It was also found to be high in two patients with low serum chlorides, 
the significance of this being unknown. 

A low uptake has been found in euthyroid patients who are taking thyroid, thyroxine, or 
tri-iodothyronine, in some patients with thyroiditis, in some with renal disease, in some who have 
had iodine in any form, in patients with anterior pituitary failure, and in some who have been 
on steroids. It was also noticed there was a lower uptake in California (La Jolla) than 
in Boston. 

High protein-bound iodine may be found in euthyroid patients who have had x-ray studies 
with radiopaque media, who have taken inorganic iodine or thyroid in excess of 180 mg. daily, 
or who are pregnant; it also may occur in acute or subacute thyroiditis or the early stage of 
hepatitis. 

Low protein-bound iodine may be found in patients who have been on steroids, who have 
recently received mercury, or who have hypoalbuminemia (cirrhosis, nephrosis). It may also be 
seen in anterior pituitary failure and among those who have taken tri-iodothyronine. 

The author also discusses three other tests which he feels are valuable. The first is total iodine 
determination. Both protein-bound iodine and total iodine are measured on the same specimen of 
serum. By their method (a modification of Zak's) normal range of PBI is 4.0-8.5¢g¢/100 ml. 
Total iodine normally does not exceed this value more than 2y4g¢/100 ml. All methods of measur- 
ing the bound iodine (including butanol-extractable iodine) will measure organic iodine com- 
pounds (including radiopaque). The butanol-extractable does not include inorganic iodine. If 
exogenous iodine in any form is given, the unbound iodine is usually greater than 2¢¢/100 ml., 
and this gives a clue to the fact that iodine has been ingested. The only exception was found 
in patients who had ceased taking iodine-containing preparations. The duration of this effect 
was not stated. The thyroid suppression test was found valuable by the authors. 180 mg. of 
thyroid U. S. P. was given for 21 days, and the radioactive iodine uptake was repeated. In 45 
of 47 normals the uptake was depressed below normal. It was depressed below normal in all 
47 if 240 mg. thyroid was given daily. As much as 720 mg. thyroid daily over same period 
did not depress the uptake in hyperthyroidism. This was also true of occasional cases of simple 
goiter. Another valuable test is the use of thyrotropin. It is given I. M., and 18 hours later 
the uptake is repeated. If the uptake is increased, it demonstrates that the thyroid gland is 
responsive. The authors then reported briefly several cases which illustrated these tests and 
their value. 

Comment.—In talking to some endocrinologists concerning the thyroid suppression test, I 
learned that one should be very careful in using it in hyperthyroid persons, because it may make 
them worse. 


Acute Epiglottitis in Childhood, A Serious Emergency, Readily Recognized at the 
Bedside.—The authors review the experience at the Children’s Medical Center in Boston 
with acute epiglottitis, a very serious disease. Forty-two cases are reviewed from 1946 through 
1954. In only one was the diagnosis made before admission. Eleven were under 2 years of age, 
15 were from 4 to 8, and one was 14 years old. Most of the cases occurred from November 
to May. Three patients were dead on arrival, having been ill less than six hours. Twenty-two 
children had been ill less than eight hours. Only 10 patients had been ill from 16 to 24 hours 
before admission, the rest being ill less than 16 hours before admission. All had respiratory 
distress on admission. Throat pain and marked dysphagia with pooling of mucus and saliva 
were early symptoms soon followed by irritability, restlessness, and respiratory difficulty. Seven 
did not have fever on admission. In the rest, average temperature was 102.5 F. Hoarseness 
was present in 12, stridor in 30, and a croupy crow in 15. Respiratory rate was not elevated 
more than one would expect with temperature. Dyspnea was striking, and 24 of the patients 
had diminished air exchange. Twelve presented a picture of shock with pallor, cyanosis, pros- 
tration, and changes in consciousness. This often appeared suddenly without warning. Pharyn- 
gitis was often present but mild. Significant retraction of intercostal spaces and use of accessory 
muscles was present in 33 patients. Epiglottis was involved in all, constantly showing edema 
and a fiery-red appearance. This was aptly described as a “cherry-red” epiglottis. Eleven of six- 
teen blood cultures grew out Hemophilus influenzae, Group B. Seventeen throat cultures were 


positive for H. influenzae, two for Staphylococcus pyogenes var. aureus, one for pneumococcus, 
and one for B-hemolytic Streptococcus. WBC ranged from 6,300 to 36,400. 

The most important parts of therapy were constant watching and a tracheostomy set by 
the bedside. Eighteen patients required tracheostomy: four on admission, four within one hour, 
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and five from 1 to 3 hours after admission. Longest interval before tracheostomy was 19 hours. 
Appropriate supportive therapy and antibiotics were administered. 

In discussing this entity the authors point out several very important facts. First, this 
disease is extremely serious and the patient must be where he can be closely watched and a 
tracheostomy can be done if necessary. Second, in examining the throat one should depress the 
back of the tongue so that one can get a look at the epiglottis; if this is done, one will imme- 
diately know the diagnosis. In fact, with the clinical picture presented it should be absolutely 
“mandatory” to look at the epiglottis. Third, these children (and adults too with this disease) 
can progress from being not too sick to death in a matter of minutes. Fourth, no deaths occurred 
in this series when a tracheostomy was done. This does not imply that all cases should have 
a tracheostomy but that at the least sign of cyanosis or of real need for oxygen a tracheostomy 
should be performed. Although some of these cases may be due to a virus, yet they should 
be treated as if H. influenzae was the etiologic agent. 


Artificially Induced Female Pseudohermaphroditism.—The author reports a case of 
artificially induced female pseudohermaphroditism. Because of a previous miscarriage the 
mother was placed on tablets containing 0.04 mg. ethinyl estradiol and 10 mg. of methyl- 
testosterone. They were started at the time of her first missed menstrual period in a dose of 
two a day and continued for 100 days, at which time they were stopped because of deepening 
of voice. Total of 8 mg. of ethinyl estradiol and 2 gm. of methyltestosterone were given. The 
pregnancy was uneventful, and the parents were told they had a boy with cryptorchidism, hypo- 
plastic penis, and hypospadias. When the baby was worked up, however, it was found that 
the labia majora were moderately enlarged, slightly corrugated, and fused, but there was no 
mass in them. A phallus of 1 cm. was present with an orifice at the base of it, which turned out 
to be a urogenital sinus. Laparotomy revealed a normal infantile uterus and female genitalia 
Hormone excretions were normal. 

The author reviews briefly some of the aspects of fetal sexual development. The fetal 
testis appears to direct sex differentiation in two ways. One substance is similar to testosterone 
and androgens from the fetal adrenal cortex. It causes male development of Wolffian struc- 
tures, the urogenitai sinus, and external genitalia. The other substance suppresses the Mullerian 
ducts system, which none of the androgens can do. If the gonads are removed early in fetal 
life differentiation takes place along female lines. Up to the 10th week of embryonic life the 
two sexes have the undifferentiated external genitalia. By about the 16th week in the female 
the labia, clitoris, vulva, and separate urethral and vaginal orifices are formed. Thus the 10th- 
16th weeks appear critical. Later exposure to androgens causes primarily hypertrophy of the 
clitoris. 

In five of the cases reported in the literature, as well as in the present case, the mothers all 
demonstrated some androgen effect. There also have been cases reported after the use of 
progesterone. The author quotes Lamar as saying that 1 mg. of progesterone equals about 0.03 
mg. of testosterone in androgenic potency. Since the sexual structures are very sensitive to 
androgens (much more than to estrogen), weak androgens may cause abnormalities. The 
administration of these hormones, therefore, is not without danger 


Neurologic Disorders After Asian Influenza.—The authors report on five cases of 
neurologic syndromes in patients convalescing from Asian influenza. Ages ranged from 3 to 20 
years. In two of the cases (16 years old and 8 years old) symptoms appeared four days and 
ten days after apparent recovery from the “influenza-like” illness. In one case (3 years old) 
neurologic symptoms probably appeared along with the acute illness (this child had had previous 
convulsions with fever). In two cases neurological symptoms appeared after what seemed to 
be a recurrence of the initial symptoms (14 days and 7 days after apparently recovering from 
the original illness.) In four of the five cases paired sera (11-14 days apart) showed rises 
in titer against Asian influenza. In one case, a 14-year-old girl who died, a virus with prop- 
erties characteristic of Asian influenza was isolated from the lungs at autopsy. Clinical signs 
in three were essentially lethargy, instability progressing to stupor, and then at its worst, signs 
of decortication. One of these patients died; one cleared completely except for a mononeuritis; 


the third recovered but showed marked motor and mental damage (length of follow-up not 


given). The symptoms in one case were primarily those of acute cerebellar ataxia; this cleared 
up. The fifth case developed a transverse myelitis syndrome and improved at the time of 
writing. 
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In three cases, WBC was 17,000-21,900 without shift to left. In a fourth it was 9,900. In 
three of the five cases spinal fluid was negative. In two cases cells ranged from 198-24 cells 
(of 198 cells, 150 were lymphocytes; of 24 cells, all were lymphocytes). Sugar was normal 
in all. Protein was elevated in one. 

In one case prednisone was tried without dramatic results (improvement started six days 
after beginning of prednisone). The patient on whom an autopsy was performed showed 
extensive patchy areas of demyelination. No virus was grown from the brain. The authors 
feel that these neurologic symptoms may be due to a hyperegic state in some of the patients. 


Rubella: Demonstration of Neutralizing Antibody in Gamma Globulin and Re- 
Evaluation of the Rubella Problem.—The authors again review the rubella problem by 
reviewing the literature and adding some experimental work of their own. This is done 
under the following headings: (1) The effectiveness of y-globulin; (2) The risk of congenital 
malformation with maternal rubella during pregnancy, and (3) The management of the preg- 
nant woman exposed to rubella or who acquires the disease during pregnancy. 

The authors tested the effectiveness of pooled y-globulin, convalescent rubella plasma, 
convalescent rubella y-globulin, and normal serum (from 6-month-old babies with no history 
of rubella) in preventing infection in human volunteers by pooled serum collected on the first 
day of rash from patients with rubella) They found that five of six controls (normal 
serum-+virus) developed rubella and that none of six in the convalescent-rubella-y-globulin 
group developed rubella. Besides this study they quoted other studies in the literature which 
showed that, in general, ordinary y-globulin did reduce markedly the incidence of rubella but 
that with occasional lots there was no protection. They feel that from 0.15 to 0.2 ml. per 
pound should be sufficient or % the dose of convalescent-rubella-y-globulin (average dose is 
20 ml. and 10 ml., respectively). They also referred to several prospective studies in the 
literature which appear to prove that the incidence cf congenital malformation with rubella 
in the first trimester is definitely increased about 12%) compared to 1%-6% in controls (this 
is less than the 90% figure usually quoted). If a woman is exposed to rubella they recommend 
giving y-globulin in the above mentioned doses. If she contracts rubella during the first 
trimester they believe each case should be decided on its own merit, in general believing that 
such factors as religion, age, number of children, emotional status, and legality must be taken 


into account. 


Prevention of Rheumatic Fever by Treatment of Streptococcal Infections: II. Factors 
Responsible for Failures.—The authors studied a total of 5,198 patients in a military 
hospital who had received treatment with an antibiotic or sulfadiazine for streptococcal 
tonsillitis or pharyngitis, with the object of trying to find out why some people so treated still 
develop rheumatic fever. The patients were divided into two groups, Group I being the group 
they treated personally and Group II being the group treated by the physicians on the wards. 
Group I was treated on different regimens which were being used to determine their effective- 
ness in the therapy of streptococ>:: disease. Group II was treated on more variable regimens. 
An attempt to perform convalesc-;t examinations with throat cultures from three to five 
weeks after onset of illness was made. It was successful in 95% of cases in Group I at two 
weeks and 85% in three weeks. There was a lower number of convalescent examinations in 
Group II (50%). 

Several interesting data came out of this study. Seventy-six patients developed rheumatic 
fever. Of four antibiotics used, sulfadiazine, chlortetracycline, oxytetracycline, and penicillin, 
the following carrier percentage and per cent developing rheumatic fever was as follows: sul fa- 
diazine, 242 patients with 71.5% carriers and 5.4% developing rheumatic fever; chlortetra- 
cycline, 915 patients with 37.5% carriers and 1.3% rheumatic fever; oxytetracycline, 605 patients 
with 24.8% carriers and 0.7% rheumatic fever; penicillin, 2,219 patients with 11.7% carriers 
and 0.3% rheumatic fever (for dosage schedules, reader is referred to other articles). Of the 
76 patients, 9 developed rheumatic fever less than three days after onset of respiratory 
symptoms and 27, later than 45 days. These were eliminated, leaving 49 patients. The interval 
between onset of respiratory illness and rheumatic fever was 4-35 days. Of the 49, 32 had the 
same type of Streptococcus in their throat as they had had originally, 7 had a different type, 
and 9 had no Streptococcus but much higher ASO titers than patients convalescent from 
streptococcal infection, without rheumatic fever. The attack rate of rheumatic fever was 2.8% 
of 1,141 patients found to be harboring the same type of Streptococcus in their throats as 
originally, compared to an attack rate of 0.3% of 3,552 patients found to be negative for 
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Streptococcus. The former figure is essentially the same as in an untreated control group. 
ASO titer rises (acute serum and convalescent serum) were higher in the group with rheu- 
matic fever. There was a higher rate of rheumatic fever in patients with a previous history 
of rheumatic fever and with a history of recent streptococcal infection preceding the study. 
The authors conclude, however, that the primary cause of failure in preventing rheumatic fever 
was that the infecting type of Streptococcus was not eliminated by the therapy. 


Myocarditis in a Newborn Infant with Encephalomeningitis Due to Coxsackie Virus 
Group B, Type 5.—The authors report a case of myocarditis and meningoencephalitis in 
a newborn infant due to Coxsackie Virus Group B, Type 5 (or 4). 

The mother became ill 10 days before delivery with fever, headache, and chills and then 
developed aseptic meningitis. The delivery appeared uneventful, and the baby did well for about 
48 hours, at which time fever developed. The baby did well for the next five days, at which 
time hepatomegaly developed, vomiting occurred, and respiratory distress with cyanosis, tachy- 
cardia, and a systolic murmur developed. Oxygen and digitalis were of no avail, and the 
baby died two days later. Autopsy showed multiple areas of infiltration by lymphocytes and 
mononuclear phagocytes in the cerebral white matter and perivascular infiltration of lympho- 
cytes in the adjacent cortex. The heart contained numerous confluent areas of infiltration by 
lymphocytes, mononuclear phagocytes, and occasional polymorphonuclear leukocytes. The 
myocardial fibers in these areas had lost their striations, some were swollen, and others were 
fragmented with pyknotic nuclei. Coxsacki Virus, Group B, Type 5 (or 4) was isolated from 
the heart and brain of the infant and from mother’s stool, spinal fluid, and throat washings. 


Benign Intracranial Tumors of Childhood.—The author reviewed the experiences with 
intracranial tumors of childhood at the Children’s Medical Center, being prompted to do so 
because of the widespread impression of the hopelessness of intracranial tumors. Of 238 
consecutive intracranial tumors in children under 12 since 1948, 110 or 46% were considered 
benign (or theoretically completely removable). Of this group of 110 tumors, 93 patients are 
still alive (follow-up of 10 months to 10 years), 6 (5.5%) died as a result of the operation, 
and 11 died later. Of the 93 alive, 7 (8%) have severe neurological deficits. This leaves 
approximately 79% alive and doing well. 

The author discusses the various types of benign tumors, their pertinent findings, and their 
prognosis. He emphasizes the need for paying particular attention to minor complaints and 
minimal neurological abnormalities in children in order to diagnose these tumors as early as 
possible. 


Splenectomy in Hemolytic Anemia: Results Predicted by Body Scanning After 
Injection of Cr"-Tagged Red Cells.—The authors report on their use of body-surface 
scanning after injection of red cells tagged with radioactive chromate (Cr"). The procedure 
was performed on 50 patients, in 10 of whom splenectomy was done. The procedure of Jandl, 
with minor variations, was followed and consists essentially of the injection of radioactive- 
chromium-tagged red cells and observing over a period of days the radioactivity over the 
spleen, liver, and precordium. It was felt that if the ratio of spleen over precordium radio- 
activity was 1.5 or greater, then splenectomy would probably be successful, providing that the 
clinical picture also was compatible. The authors also used another ratio calculated on the 
basis of maximum change in ratio and day in which it occurred. Of the 10 patients who 
underwent splenectomy, 9 were improved. All nine had favorable ratios. The unimproved case 
had an unfavorable ratio. The authors summarize several of the case histories and emphasize 
the necessity for using clinical judgment as well as the test. 


Lymphosarcoma in Childhood.—The authors summarize the experience with lympho- 
sarcoma in childhood at the Memorial Center for Cancer and Allied Diseases. Lymphosarcoma 
is defined to include all primary malignant tumors of lymphoid origin, excluding Hodgkins 
disease, and divides them into three groups: giant-follicle lymphosarcoma, reticulum-cell 
sarcoma, and lymphosarcoma. The case material consists of 69 patients under 15 years of age 
seen between 1928 and 1952, the cases being analyzed in January, 1958. 

The disease is more frequent in males, reaching a ratio of 4.5 to 1 between 11 and 15 years 
of age. Presenting manifestations of 42 cases of lymphosarcoma were peripheral lymph node 
enlargement in 40%, mediastinal or hilar lymph node enlargement in 12.5%, intra-abdominal 
tumor in 22.5%, bone lesion in 7.5%, lesion of nasal or oral pharynx in 10%, skin or sub- 
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cutaneous lesion in 5%, and pleural effusion in 2.5%. Of 25 cases of reticulum-cell sarcoma, 


the presenting manifestation was peripheral lymph node enlargement in 48%, intra-abdominal 
tumor in 24%, bone lesion in 24%, and skin or subcutaneous lesion in 4.0%. Clinical classi- 


fication of the disease at time of first visit was: Stage 0, no evidence of disease due to prior 
treatment; Stage I, local disease without systemic symptoms; Stage II, two or more areas of 
disease, with or without systemic symptoms, but limited to above or below the diaphragm; 
Stage III, widespread disease, usually with systemic symptoms. 

The authors discuss several aspects of the behavior of the disease, including obstruction 
of the superior vena cava, transformation to leukemia, and the blood picture. They point out 
that reticulum-cell sarcoma presenting in bone may occasionally be solitary and metastasize 


late, thus calling for “aggressive extirpative therapy.” Ten children were still alive at the time 
of the article. Four were lymphosarcoma (two Stage I, one Stage II, and one Stage III); 
four were reticulum-cell sarcoma, three of which were solitary lesions in bone, and two were 
giant-follicle lymphosarcoma. 

The authors point out that the idea that these conditions are hopeless seems to stem from 
the belief of many that these are essentially leukemias, whereas they are not. Certain clinical 
patterns offer some hope of cure. The backbone of therapy is x-ray. If the condition appears 
to be localized and unicentric, then surgery and x-ray are recommended. In children with 
more advanced disease and symptoms, the alkylating agents should be used along with x-ray. 
In children with the picture of leukemia, the antimetabolic drugs, chiefly the folic acid antago- 
nists, may be more useful. 


Monstrosities Induced By Hypoxia.—The authors state that not much has been learned 
lately about the genesis of “monstrous” deformities in the human embryo. They state that none 
have been reported after rubella in the first trimester, even though their origin must be in the 
first trimester (or embryo stage). They cite five cases of ectromelia of various sorts in which 
some abnormality occurred during the first trimester: a first case in which the mother developed 
fever and a rash and took tetracycline, a second case in which the mother was operated on 
for an abdominal tumor when two weeks pregnant, a third case in which the mother suffered 
a severe case of carbon monoxide poisoning between fifth and seventh weeks of pregnancy, a 
fourth case in which the mother was operated on at 12 weeks of pregnancy under Ne O, Os, and 
ether anesthesia, and a fifth case in which the mother had had a severe attack of asthma 
“necessitating morphine” early in pregnancy. The authors felt that these cases suggested the 
possibility of the embryo’s being permanently altered by metabolic and hypoxic changes. They 
also referred to experiments on chick embryos and fish embryos. The authors chose zebra fish 
and fundulus heteroclitus, subjecting the fertilized eggs to hypoxia at two different tempera- 
tures. The authors were able to show that with severe hypoxia, constant severe malformations 
were produced, and the type depended on the stage of the fertilized egg at which the hypoxia 
was produced, The authors discussed the various types of deformity produced by other workers 
in other animals. They suggest that this type of laboratory work in animals may help in the 
understanding of the pathogenesis of monsters in humans. 


Some Observations on Cretinism and Its Treatment.—The authors report on 12 cases 
of cretinism seen in one year at the National Institute of Health. Ages ranged from 4 months 
to 38 years. Two patients had goiters. Ten of the twelve were thought to be normal at birth; 
of the remaining two, one was quite yellow and the other had a mass in the neck (thought to 
be goiter) causing respiratory obstruction. Eight had the usual symptoms, within the first three 
months, of inactivity, weak sucking, poor weight gain, poor appetite, and constipation. Two 
had repeated respiratory infections. Desiccated thyroid had been used in all. In three it had 
been interrupted; of the remaining nine, in five a dose of 2 grains or more had been given, 
whereas in the other four dosage was inadequate. In spite of apparent adequate dosage in five, 
only one had a normal bone age. Thyroid had been discontinued in all except one for at 
least three weeks before study. The physical appearance was not characteristic. In seven 
skin was dry, in two it was cool. None had a large tongue. One had very high cholesterol 
with xanthoma tubersum. Laboratory studies revealed a mild anemia in those off thyroid for 
over two months. Cholesterol was elevated after thyroid medication was stopped. The alka- 
line phosphatase was low, as was the serum protein-bound iodine. Radioiodine tracer studies 
were low in 10. In one patient with a goiter, a rapid uptake of I™ was noted which was dis- 
charged by thiocyanate. In the other patient with goiter there was no trapping of I™ by the 
gland even after TSH. In this latter case the gland was markedly reduced in size after thyroid 
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therapy, making this case unusual in that the gland apparently was stimulated by endogenous 
TSH yet was apparently completely nonfunctioning. In all except one, bone age was re- 
tarded. In the 4-month-old child the humoral and distal femoral epiphyses were not present, 
normally present at birth or soon thereafter. Of 11 electroencephalograms, 7 were abnormal, 
showing predominant slow rhythm, absence of the a-rhythm (usually appears at 9-12 months 
of age), and poor organization. Of the 12 patients, 10 were mentally retarded. One feature 
of the Stanford-Binet test in seven was the lack of scatter of successes and failure usual in 
mental deficiency. In these patients either all tests at a given age level were passed or else 
all were failed. Seven of the patients were treated with tri-iodothyronine. The patients responded 
well in all parameters except mental development. Of interest was the fact that two patients 
developed transitory (rather high) hypertension with tri-iodothyronine. Dosage was based 
on the theory that the largest tolerated dose holds the best hope for improvement of the mental 
status. In general, infants and small children were started on 12.5yg. daily and the dose was 
raised 12.5ug. about weekly until symptoms of toxicity appeared. Top dose usually was about 
50-75ug. In older children dose started at 75-100ug. without producing toxic signs (occasional 
headache). First symptoms of toxicity were usually nervousness or hyperactivity and tachy- 
cardia. Clinical changes such as warmer skin, initial weight loss, smoother skin, normal stool 
function, rise in body temperature, and increase in basal pulse were usually noted within a 
week. Chemically cholesterol rapidly returned to normal (1%-3 weeks), whereas the return 
of alkaline phosphatase to higher levels took longer. The authors have some data which sug- 
gest that significant linear growth and bone maturation do not occur until the alkaline phosphatase 
gets into the range usually found in normally growing children. Bone age and growth was 
satisfactorily influenced by tri-iodothyronine. The authors feel that at present criteria for 
adequacy of treatment depend on satisfactory bone growth and emphasize, as others do, that 
adequate dosage, given early, is the best hope for normal mental development. 


Pediatriya, Moscow 
Abstracted by M. Grossman, M.D. 


4 (April) 1958 


Pathological Manifestations of Infection with Salivary Gland Virus. V. M. Afanasieva and E. K. Zhukova.— 
p. 3. 

Infectious Hepatitis in Preschool Children. A. S. Sokol.—p. 15. 

State of the Cardiovascular System in Children with Infectious Hepatitis. N. A. Leontovich.—p. 18. 

* Clinical Significance of a New Method of Diagnosing Infectious Hepatitis. G. V. Panikarovskaya and 
R. O. Friedman.—p. 29. 

Serum Protein Changes in Children with Infectious Hepatitis (Thermal Coagulation and Coefficient of 
Denaturation). B. G. Merson.—p. 34. 

Cirrhosis of the Liver in Children. G. E. Levina and R. E. Bronshtein.—p. 39. 


7 (July) 1958 
Current State of Diagnosis and Treatment of Congenital Heart Defects in Children. M. S. Maslov.—p. 3. 
Involvement of Respiratory Organs in Children with Acute Rheumatic Fever. E. V. Kovaleva.—p. 26. 
Involvement of Cutaneous Nerves in a Case of Acute Rheumatic Fever. Y. V. Postnov.—p. 33. 
* Late Results of Interrupted Sleep Therapy in Rheumatic Chorea. V. A. Novikova.—p. 46 
Tables of Duration of Ventricular Systole and the Systolic Index in Children of Various Age Group. 


A. A. Ilyin.—p. 50. 
Functional State of the Cardiovascular System in Acute Rheumatic Fever in Children. A. A. Namazova.—p. 60 
* Functional State of the Thyroid Gland in Acute Rheumatic Fever. L. F. Berezhkov.—p. 79 


Clinical Significance of a New Method of Diagnosing Infectious Hepatitis.—Blood 
aldolase determination was studied as a method of early diagnosis of infectious hepatitis. The 
biochemical basis of this test is discussed and the methodology given in detail. Of 111 children 
with infectious hepatitis, the great majority had a three- to eightfold increase in blood adolase. 
Only one child had a normal value 

The aldolase activity was normal in 24 children with various other diseases, including 


other liver diseases 


Late Results of Interrupted Sleep Therapy in Rheumatic Chorea.—A group of 65 
children with chorea were treated with interrupted sleep therapy, utilizing Phenobarbital and 
chloral hydrate followed by reflex sleep. All of them had cardiac involvement initially. 
Results of a two and one-half to five-year follow-up are presented. In this group of 65 
children there were 25 recurrences of rheumatic fever, 19 of them of chorea. Twenty children 
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had valvular disease; 20 children had psychiatric changes. Relapses were more common when 
environmental conditions were unfavorable. 
One cannot evaluate the sleep therapy from this study. There is no control group whatsoever. 


Functional State of the Thyroid Gland in Acute Rheumatic Fever.—Thyroid function 
was studied in a group of 40 children with various stages of rheumatic fever. The criteria 
used included clinical evaluation and I" uptake. Hyperthyroidism in smaller or greater degree 
was found in many children. There was no increase in gland size. I™ uptake in the active state 
of the disease was increased. Hyperthyroidism was more pronounced in cases where the 


disease was more severe. 


Pediatrics, Springfield, Ill. 
Abstracted by William W. Cleveland, M.D. 


21, No. 3 (March) 1958 
*The Relation of Serum Concentrations of Bilirubin to Respiratory Function of Premature Infants. 
C. Arden Miller and Henry R. Reed.—p. 362. 


21, No. 4 (April) 1958 
* The Value of Microscopic Examination of the Stool for Extracellular Starch in the Diagnosis of Starch 
Intolerance. M. Davidson and C. H. Bauer.—p. 565. 


21, No. 5 (May) 1958 
* Psychologic Studies Before and After Clitorectomy in Female Pseudohermaphroditism Caused by Congenital 

Virilizing Adrenal Hyperplasia. A. K. Rosenwald, J. H. Handlon, I. M. Rosenthal, J. S. Hyde, and 

I. Pat Bronstein.—p. 832. 

The Relation of Serum Concentrations of Bilirubin to Respiratory Function of Pre- 
mature Infants.—An experience with 69 premature infants is reported, in which measure- 
ments of serum bilirubin were made in the first few days of life, and these were correlated 
with the pattern of respiratory rates. The infants were classified according to a previously 
reported grouping based on respiratory rates as follows: Group I, infants maintaining a rate 
at about 40/minute; Group II, those who had a rapid rate initially but who soon stabilized 
at about 40/minute, and Group III, infants showing a significant increase in respiratory rate 
after the first hour. These premature infants were further subdivided as to whether the 
weight was greater or less than 1,750 gm. It was demonstrated that the bilirubin reached 
significantly higher levels and peaked somewhat later in the smaller prematures. Further it 
was shown that there was a direct correlation of levels of bilirubin with respiratory pattern, 
the levels being definitely higher in Group III. The significance of these findings is discussed, 
and it was pointed out that the respiratory rate may have prognostic significance as regards 
bilirubin levels to be attained by premature infants. 

This work represents an extension of these authors’ previous studies of the early pattern 
of respiratory rate of premature infants as a significant prognostic sign for morbidity and 
mortality. These findings would seem to confirm a clinical impression that newborns with 
respiratory distress in the first days of life seem to develop a higher degree of jaundice. The 
authors offer no explanation for this relationship. 


The Value of Microscopic Examination of the Stool for Extracellular Starch in the 
Diagnosis of Starch Intolerance.—Stools from children with gastrointestinal disease were 
evaluated for starch content according to the usual iodine-staining method and quantitated 
from 1+ to 4+. Fifty-seven per cent were negative, and 43% contained starch in varying 
amounts. After the collection of a “casually passed” specimen, a further sample was obtained 
by a small enema; these enema specimens were found to have a significantly higher starch 
content. To evaluate the role of bacterial action of this apparent decrease in starch content 
of stool which had remained in the rectum for several hours, specimens were obtained from 
persons after the administration of neomycin for three days. There was demonstrated a 
definitely higher content of starch in passed stools after neomycin treatment. In vitro experi- 
ments seemed to confirm the fact that bacterial effect may diminish the starch content of stool 
As a result of these findings the authors conclude that the starch content of stool is inversely 
related to the length of time that stool remains within the bowel, hence, diarrhea from any cause 
might result in stools of higher starch content. It is felt that finding an increased amount of 
starch in the stool may not necessarily indicate any basic malabsorption of this material but 
simply a more rapid passage through the bowel. 
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The authors specifically state that it is not the purpose of this study to question the 
existence of starch intolerance as an entity, but their data can throw serious doubt on the 
proposition that one can classify a patient with chronic diarrhea as having starch intolerance 
by simply demonstrating an increased content of starch in the stool. 


Psychologic Studies Before and After Clitorectomy in Female Pseudohermaphroditism 
Caused by Congenital Virilizing Adrenal Hyperplasia.—The results of psychologic study 
of five children before and after clitorectomy are presented; the enlargement of the clitoris 
was secondary to virilizing adrenal hyperplasia in all cases. In one of these patients a reversal 
of sex at age 44% was also accomplished. (These patients were ages 4-6 at the time of clito- 
rectomy, and a period of 1-2 years elapsed between the two evaluations.) The psychologic 
testing revealed no significant psychopathology prior to the procedure, and no deleterious effects 
after the operation were demonstrated, even in the patient in whom sex reversal was effected. 
The authors discuss in some detail their findings in these patients and the possible emotional 
connotations of the procedure. 

Since congenital virilizing adrenal hyperplasia is not an extremely rare disorder, many 
patients are undergoing clitorectomy to render them more anatomically correct females. The 
anatomic results of such surgery are excellent, and attention should be paid to the psychologic 
effects of this procedure. Probably more important than the relatively short-term effects 
reported here is the eventual effect upon adult sexual function. As pointed out by the authors 
these effects have been studied by Hampson et al., who found in a limited number of patients 
no serious impairment of sexual gratification following clitorectomy. 


News and Comments 


ANNOUNCEMENTS 


Postgraduate Seminar for Pediatricians.—The Eighth Annual Post-Graduate Seminar 
for Pediatricians will be conducted at St. Christopher's Hospital for Children, of the Pediatric 
Department of Temple University School of Medicine, Philadelphia, May 20-23, 1959, Half- 
day sessions will be devoted to various phases of pediatric medicine 

For information regarding enrollment, registration fee, etc., write to Dr. John B. Bartram, 
St. Christopher's Hospital for Children, 2600 N. Lawrence St., Philadelphia 3. 
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News and Comment 


GENERAL NEWS 


Baby Tooth Survey Launched in Search for Data on Radioactive Strontium.—Plans 
to collect 50,000 baby teeth a year to provide an important record of the absorption of radio- 
active strontium (Sr”) by children in the St. Louis area have been made by the Greater St. 
Louis Citizens’ Committee for Nuclear Information. 

Parents and children in the St. Louis area are being asked to participate in this project 
by mailing deciduous (baby) teeth to Baby Tooth Survey at the Committee’s address, 4484 W. 
Pine Blvd., St. Louis 8. 

Since the beginning of the atomic era, Atomic Energy Commission and United States 
Public Health Service laboratory analyses have shown a yearly increase in the amount of Sr® 
in soil and food. Public interest in the Sr® problem in the St. Louis area has been sparked by 
reports that among five areas tested, milk from the St. Louis milkshed contains the highest 
Sr® levels for 1958. 

The value of collecting deciduous teeth for Sr® analysis was called to the attention of the 
Committee early last summer by Dr. Alfred S. Schwartz, St. Louis pediatrician and vice- 
president of the Committee. 

Shortly thereafter an article appeared in the British scientific publication Nature (182:283 
[Aug. 2] 1958) by Dr. Herman M. Kalcker, a prominent biochemist at Johns Hopkins Uni- 
versity, calling for the establishment of a program of tooth collection for radioactive strontium 
analysis throughout the world. In this article Dr. Kalcker states: “Such an International Milk 
Teeth Radiation Census would contribute important information concerning the amount and 
kind of radiation received by the most sensitive section of any population, namely, the children 
At present important though rather erratic data exist, based on autopsy of bone samples derived 
mainly from adults.” 
Specialists Certified by the American Board of Pediatrics —The following candidates 
were certified as specialists by the American Board of Pediatrics, Inc., in New York, 
Dec. 5-7, 1958: 


Arnhold, Rainer George, Sauslito, Calif. Glenn, Richard Reece, Winston-Salem, N. C. 
Bowen, Willet Raynor, Syracuse, N. Y. Gorenstein, Leonard, Milwaukee. 

Branche, John Benjamin, Hempstead, N. Y Gregores, Basil John, Seattle. 

Brennan, Robert Daniel, Utica, N. Y Grimes, James E., Fredericksburg, Va. 
Brettler-Wasser, Sidi, East Meadow, N. Y. Guyton, Thomas Bryan, South Miami, Fla. 
Bunge, William Rodolfo, Arlington, Va Haverty, John Rhodes, Atlanta, Ga. 

Caddell, Joan Louise, Philadelphia. Henley, Walter L., New York 

Campbell, Donald Arthur, Bay City, Mich. Hopley, Charles P., Jr., Denver. 

Cannon, Marilyn Lucille, Ocean Grove, N. J. Hudson, Bruce H., Yakima, Wash 

Clark, Clarence Ford, New Orleans Hudson, James I., Jr.. Edgewater, Md 
Collins, James Wesley, Detroit. Ichter, Joseph Thompson, Doylestown, Pa. 
Conklin, Eugene V., I], Dubuque, Iowa. Ito, Tomiko, New York. 

Cullen, John William, Defiance, Ohio. Ivins, William Clifford, Jr., Huntington, N. Y. 
DeSpirito, Anthony P., Asbury Park, N. J Jimenez, Juan Francisco, Santurce, P. R. 
Donegan, Charles C., Jr., Naples, Fla. Josephson, Benjamin Harris, Springfield, N. J. 
Dorman, Daniel J., Jr., Fall River, Mass. Keeve, Jack Philip, Burlington, Va. 

Ector, Walton Lane, Charleston, S, C Kramer, John Devitt, Akron, Ohio. 

Erhart, Nelson S., Westbury, N. Y. Kuvin, Seymour F., Morristown, N. J. 
Etzwiler, Donnell D., Minneapolis. LaFrate, Patrick J., Fulton, N. Y. 

Fagan, Emmett L., Rutland, Vt. Lane, Harold C., Rutherfordton, N. C. 
Finn, Thomas Charles, Shawnee, Okla. McCarthy, Richard R., Manasquan, N. J. 
Fleisher, Daniel S., Elkins Park, Pa. McDaniel, William Young, Mobile, Ala. 
Franklin, Robert, Westwood, Mass. Menkes, John H., New York. 

Frothingham, Thomas E., New Orleans. Mennillo, Ernest P., Cranston, R. I. 

Gens, Robert DeForest, Philadelphia. Miller, Norman Louis, Brighton, Mass. 
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NEWS AND COMMENT 


Nicholson, John Robert, Sarnia, Ont., Canada. 


Passmore, Mildred R., Winfield, Kan. 
Paul, Murray, Hyattsville, Md. 
Peebles, Thomas Chalmers, Boston. 
Poch, Herbert E., Elizabeth, N. J. 
Polich, John Joseph, Flint, Mich. 

Polk, Gene-Ann, Roselle, N. J. 

Polk, Lewis David, Philadelphia. 
Porter, Herbert M., New York 
Powell, William Carlyle, Fayetteville, N. C 
Puyau, Francis Albert, New Orleans. 
Radford, Richard M., Wantagh, N. Y. 


Stamey, Charles Claud, Winston-Salem, N. C. 

Tarica, Samuel Harry, Seattle. 

Thomas, Robert W., Inglewood, Calif. 

Toppin, James Ruppert, Brooklyn 

Vanace, Peter William, Camden, N. J. 

Vickers, Stanley M., Brooklyn. 

Winograd, Herbert Lawrence, University 
Heights, Ohio. 

Wiygul, Frank Mitchell, Jr., Jackson, Miss. 

Wolfson, Herman, Newington, Conn. 

Zwemer, Rodger J., Grand Rapids, Mich. 
Special Foreign Certificates 


Reas, Herman Walter, St. Louis. 
Rehermann, Robert L., Haddon Heights, N. J 
Richie, Robert Hooton, Jr., Cambridge, Mass. 
Robbins, Malcolm L., Columbus, Ohio. 
Rosenberg, David Abraham, Yonkers, N. Y 
Rowley, C. Douglas, Oneonta, N. Y. 

Schorr, Julian Bernard, New York. 

Smith, Robert E., San Antonio, Texas. 


Chu, Josephine Shou-Chen, Houston, Texas. 

Cossich M., Carlos Marc, Guatemala City, 
Guatemala. 

Missirliu, Constantin, Paris, France. 

Pangan, Natividad Z., Manila, Philippines. 

Sunico, Remedios M., New Haven, Conn. 

Turner, Edward James, Montreal, Canada 


ANNOUNCEMENTS 


Postgraduate Courses in Pediatrics at Harvard Medical School.—The Harvard Medical 
School announces the following courses for graduates: 

1. Pediatrics 3—June 1-12, inclusive, 1959; daily 9:15 a. m. to 4:30 p. m., Massachusetts 
General Hospital 

This course provides a general review with emphasis on recent advances and therapy. The 
first seven days are devoted to pediatric medical, surgical, orthopedic, cardiac, allergic, derma- 
tologic, psychiatric, eye, ear, and x-ray problems. The last four days concentrate on disorders 
of growth and development, common endocrine problems, and the metabolic aspects of infant 
feeding, parenteral fluid therapy, and management of nephritic and diabetic patients 

2. Pediatric Metabolism and Endocrinology —June 9-12, inclusive, 1959; daily 9:15 a, m. 
to 4:30 p. m., Massachusetts General Hospital 

This course is the same as the last four days of Pediatrics 3 as described above, but may 
be taken separately. 

Those interested should write to Director, Courses for Graduates, Harvard Medical School, 
25 Shattuck St., Boston. 


Manual on Resuscitation of the Newborn.—The Committee on Fetus and Newborn 
Pediatrics has prepared a manual on Resuscitation of the 


of the American Academy of 
American College of Obstetricians and 


Newborn, with the help of representatives of the 
Gynecologists, the American Society of Anesthesiologists, and the American Hospital Associa- 
tion. Through a grant from Mead Johnson & Company, the manual was printed and distributed 
to all members of the Academy and was provided to the cooperating societies for distribution 
to their members. The American Hospital Association distributed manuals to its member hos 
pitals, along with a wall placard summarizing the manual, suitable for mounting in the delivery 
room or nursery area. Copies of the manual have been provided to the American Academy 
of General Practice for free distribution to chapters or members requesting it 
American 


Free pies of 
the manual and the wall placard are available on request from the Academy of 


Pediatrics, 1801 Hinman Avenue, Evanston, III. 


Fellowships in Pediatric Psychiatry—Two fellowships have been made available by 
the United States Public Health Service for training in pediatric psychiatry at the State 
Alfred M. Freedman 


University of New York. The program will be under the direction of Dr 

The fellowships are one year in duration, and salary depends upon extent of training 
These fellowships have been established to give a physician who has training in pediatrics one 
year’s experience in psychiatric aspects of pediatric practice. Fellows may begin their training 


on July 1, 1959, or thereafter. They must be citizens of the United States or have declared 


their intention to become citizens. 
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Through clinical work and participation in seminars, the fellow will gain knowledge of 
the interrelationship of emotional and social factors and physical illness. The fellow will also 
have the opportunity to participate in the research program of the Pediatric Psychiatry Unit, 
which currently is concerned with long-range developmental studies of prematurely born 
children, varying aspects of brain damage and biological aspects of mental illness. The 
fellow will also have an opportunity to be involved in other activities of the Department of 
Pediatrics. 

Communications in regard to these fellowships should be addressed to Richard L. Day, M.D., 
Professor of Pediatrics, State University of New York, Downstate Medical Center, 450 
Clarkson Ave., Brooklyn 3. 


Refresher Courses in Pediatrics.—A series of short refresher courses will be given 
during May and June, 1959, by The Children’s Hospital of Philadelphia and by the Graduate 
School of Medicine, University of Pennsylvania. 

1. Pediatric Advances—May 25 through 29, 1959. Conducted by the Staff of The Children’s 
Hospital of Philadelphia. The curriculum will consist of clinics, demonstrations, and panel 
discussions in selected aspects of contemporary pediatrics in which important advances are 
being made. Note: Interested physicians are urged to apply early, since total attendance is 
limited. Registration fee will be refunded if the registrant later finds it impossible to attend. 
Tuition: $115.00 

2. Practical Pediatric Hematology—June 1 through 5, 1959. Conducted by Irving J. 
Wolman, M.D., Thomas R. Boggs Jr., M.D., and other members of the Hematology Depart- 
ment of The Children’s Hospital of Philadelphia. Tuition: $125.00. 

The program on June 4 and 5 will be devoted to Problems of Blood Grouping, Neonatal 
Jaundice, Kernicterus, and Exchange Transfusions. Physicians may register for these two 
days only, if desired: Tuition: $50.00. 

An illustrative collection of 25 abnormal blood and bone marrow slides has been prepared. 
These are available for purchase: $10.00 for registrants; $15.00 for nonregistrants. 

3. A Postgraduate Course in Practical Pediatrics for Physicians in Pennsylvania, New 
Jersey, and Delaware. Conducted by the Staff of The Children’s Hospital of Philadelphia, 
Wednesday afternoons from 1:00 p. m. to 5:00 p. m., March 18 through June 4. Tuition ; $100.00. 

Inquiries should be addressed to Irving J. Wolman, M.D., Director of Post-Graduate 
Education, The Children’s Hospital of Philadelphia, 1740 Bainbridge St., Philadelphia 46. 


Course in Neuromuscular Diseases of Children.—The Cook County Graduate School 
of Medicine announces a two-week intensive course in Neuromuscular Diseases of Children 
with special emphasis on cerebral palsy, to be given by Dr. Meyer A. Perlstein for the period 
of June 15 to 26. This is an intensive didactic and clinical course designed for pediatricians, 
orthopedists, neurologists, psychiatrists, and physiatrists interested in the care and treatment 
of children with neuromuscular handicaps. Emphasis will be placed on the practical clinical 
aspects of treatment and rehabilitation procedures, The course will include trips to demonstra- 
tion clinics and treatment centers. The fee for the course, which is $250, will include cost of 
luncheons and special field trips. Registration in the course is limited. For further information, 
write to John W. Neal, Registrar, Cook County Graduate School of Medicine, 707 S. Wood St., 
Chicago. 
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Modify or Prevent Measles 
reduce the hazard of complications 


Polio IMMUNE GLOBULIN 


Cutter gamma globulin (human) 


MODIFIES—permits a mild attack followed by nat- 
ural immunity 

PREVENTS—confers passive immunity for about 3 
to 4 weeks 


CONCENTRATED—2 cc. is equivalent to 40 cc. nor- 
mal immune serum derived from adult venous blood 


Also recommended for prevention of infectious hepatitis, 
passive immunity against paralytic poliomyelitis, may be 
useful for passive immunity against maternal rubella, 
and as an adjunct to antibiotic therapy. 


Available in 2 cc. and 10 cc. vials 


Other fine Cutter Human Blood Fraction Products 
Albumin (serum albumin), Hyparotin® (mumps immune globulin), 
Hypertussis® (antipertussis serum), Parenogen® (fibrinogen). 


CUTTER LABORATORIES 
Berkeley, California 


157/ 


i | 
| 
/ \\ } 
f 
2 


one of baby’s 
Sirst solid foods 


is lastly Junket"rennet- 
CANLOR/I DOE 


(METHYL BENZTETHONIUM CHLORIDE) 


DUSTING PowbER Cuslard...supplies all the 
: nutrients of milk and is 
more readily assimilabl 


Anti-Bacterial 


Sunket 


RENNET POWDER 


makes fresh milk into 
rennet-custards 
—7 tempting flavors 


“JUNKET" Reg. U.S. Pat. Off. for renne 
and other food products mfd. by Salada-Shirriff- as Inq 


Viokase Pancreatin 4 times the NF. X 
minimum potency standards. 


VIOKASE 


CONFORMS TO 
\ANS 


WHOLE PANCREAS X 
Not an extract! 


EFFECTIVE substitution® 
therapy in demonstrated 


pancreatic deficiency. 


Shwachmon, H., The Child in Health and 
Disease, Grulee and Eley, 2nd Edit. 


Shwachman, H. and Leubner, H., Advances 
in Pediatrics, Vil, 249, 1955. 


Konan. B. M., Illinois Medical Journal, 107, 
120, 1955. 


Kumar, B. B., and Gibbs, G. E. A.M.A. Journal el 


Diseases of Children, 91:606, 1956. 
Literature on request. 


VIOBIN, Monticello, Illinois 
ELIMINATES THE CAUSE OF AMMONIA os sa 


HOMEMAKERS PROD. DIV. ¢ GEO. A. BREON & CO. 
1450 BROADWAY, NEW YORK /8, N. Y. 
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the tranquility of freedom 


For the epileptic, what satisfaction can transcend the simple freedom to come and go.. . 
without fear. This precious gift of a normal life can be yours to give today, thanks in part 
to a finer knowledge of the disease—and improved drug therapy. Five anticonvulsants 
that have contributed much to the control of epilepsy are presented here. Won’t you send 
for our detailed literature? 


ANTICONVULSANTS BY ABBOTT 


PEGANONE® 
(Ethotoin, Abbott) 

A hydantoin of excep- 
tionally low toxicity 
for grand mal and psy- 
chomotor seizures. 


PHENURONE® 
(Phenacemide, Abbott) 

Often effective where 
other therapy fails in 
grand mal, petit mal, 
psychomotor and 
mixed seizures. 


GEMONIL*" 
(Metharbital, Abbott) 
Relatively non-toxic, 
for grand mal, petit mal, 
myoclonic and mixed 
seizures symptomatic 
of organic brain 
damage. 


TRIDIONE® 
(Trimethadione, Abbott) 


PARADIONE® 
(Paramethadione, Abbott) 
Homologous agents 
for symptomatic con- 
trol of petit mal, myo- 
clonic and akinetic 
seizures. 
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SPECIALTY JOURNALS 


PUBLISHED MONTHLY 
BY THE AMERICAN MEDICAL ASSOCIATION 


each journal offers 
the latest medical findings by 
outstanding authorities in N 


its special field . . 

of value not only NN 
to the specialist but 9 

to the general practitioner as well S 


to order your subscription to one of the A.M.A.’s NS 
specialty journals use the form below “ 


AMERICAN MEDICAL ASSOCIATION USA. & 
535 North Dearborn ¢ Chicago 10 APO's 
Please enter my ae to the specialty journal checked at right. —- Ne 
Start my subscription with the next Issue. [1] A.M.A. Arch. Dermatology.... 12.00 
Remittance for [) one year [] two years is enclosed. (0 AMA. Arch. Industrial Health. 10.00 
meaner AMA. Arch. Internal Medicine 10.00 

(CD AMA, Jrl. Diseases of Children 12.00 

DAMA. Arch. Surgery ....... 14.00 
ADDRESS. Arch. Pathology ...... 10.00 


AMA. Arch. Ophthalmology... 12.00 
CITY. ZONE. STATE. AMA. Arch. Otolaryngology... 14.00 


— 
4, 
¥ 
§ 
- 
a 
= 
Outside 
Canada U.S.A. & 
Possessions 
$14.50 $15.50 
12.50 13.50 
10.50 11.50 4, 
10.50 11.50 
12.50 13.50 
14.50 15.50 
10.50 11.50 
12.50 13.50 
14.50 15.50 
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DURATION, CONTINUITY, METHOD 


Nitrogen retentions of infants fed breast milk 

or Similac were compared in the Metabolism Ward 

of the University Hospital at Iowa City — 

a homelike yet controlled environment. No solid foods 
were fed. Three-day balance studies were carried out 
on each infant approximately every 2 weeks for 6 months. 


STANDARDS IN INFANT FEEDING 


basiC: BREAST MILK 


The initial phase of investigation,’? based on the 
primacy of breast milk as a reference standard 

in infant feeding,? was conducted to provide more 
detailed and sustained metabolic data than had 
previously been attempted. The authors derive from 
these data standard reference curves for nitrogen 
retention, as found in normal breast-fed infants. 


equivalent: siMILac’ 


The results with Similac showed progress in growth 
along normal curves. Nitrogen retentions occurred 

as with breast milk, in proportions relative to protein 
intake.* By the detailed metabolic criteria of the study, 
as by the clinical criteria of pediatric practice, Similac 
stands as a feeding closely comparable to breast milk. 


SIMILA SUPPLIES INFANT'S 

PROTEIN REQUIREMENT 
“It is therefore concluded, as judged by these criteria, 
that the infant’s requirement of protein from 


cow's milk is no greater than that supplied by ad libitum 
feeding of Formula S.”* 


References: 1. Fomon, 8. J., and May, C. D.: Pediatrics 22:101 (July) 1958. 

2. Fomon, 8S. J.; Thomas, L. N., and May, C. D.: Pediatrics 22 :935 ( Nov.) 1958. 
3. May, C. D.: Pediatrics 23:384 (Feb.) 1959. 4. Fomon, 8. J., 

and May, C. D.: Pediatrics 22:1134 (Dec.) 1958. 
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for many of your patients 
extra nourishment is a basic need 


From pediatrics to geriatrics Ovaltine 
provides a rich source of the vitamins, 
minerals and other essential food elements 
required for the maintenance of a good 
nutritional state. 


Ovaltine is a nourishing, well-tolerated 
beverage combining natural blandness 
with good taste. It produces a soothing and 
relaxing effect for the tense and nervous 
patient, particularly when taken at bedtime. 


It is ideal where stimulating beverages 
should be avoided . . . ideal as nutritional 
fortification for patients on bland diets. . . 


) 


and also to help maintain a satisfactory 
nutritional level during physiologic stress. 


Three servings of Ovaltine and milk provide: 


13 Minerals 
including Calcium,* 
Phosphorus and Iron.* 
CARBOHYDRATE... 65 Gm. 
*PROTEIN......... 32 Gm. 
*Nutrients for which daily die- 
tary allowances are recom- 
mended by the National 
Research Council. 
A jar of Ovaltine will be 
sent for your personal use 
on request. 


12 Vitamins 
*Vitamin A 
*Vitamin D 
*Ascorbic acid... . 
*Thiamine 
*Riboflavin 
Pyridoxine 
Vitamin By... 
Pantothenic acid 
*Niacin 
Folic acid...... 


Biotin... 


h, () V a | t 1 nN e for extra nourishment 


The Wander Company, Villa Park, Ill. 


te 
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9:15 3:30 
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420 1.U. 
37.0 mg. 
1.2 mg. 
2.0 mg. 
0.5 mg. if 
5.0 meg. 
3.0 mg. 
10.0 mg. 
0.05 mg. 
Choline .. 200 mg. gt 
mg. 


For CONSTIPATED BABIES 


and CHILDREN 


Borcherdt’s 


MALT SOUP EXTRACT 


(MALTSUPEX) 


It's not a drug—it's a food supplement. 
It helps nature function normally by 
promoting favorable aciduric bacteria 
in the lower tract and creates and 
maintains soft natural stools. 


Malt Soup Extract is a non-diastatic bar- 
ley malt extract neutralized with potas- 
sium carbonate. It’s harmless and, when 
necessary, can be given over a long 
period of time without any side effects. 
It causes no inflammation, no gas pains 
and restores a normal acid condition in 
the lower tract. 

For babies two tablespoonfuls of Malt 


Borcherdt 


LAXATIVE FOOD 


Soup Extract is added to the formula. 
For children two tablespoonfuls in milk 
(children love it) twice a day or use it on 
cereals or in fruit juice. 

Some physicians prefer the liquid form. 
Many like the mild tasting, easily han- 
dled powder form. Both are available at 
drug stores coast to coast. 


"8 oz. and 16 oz. bottles” 


Borcherdt Company 


217 North Wolcott Avenue, Chicago 12, Illinois 
In Canada, Chemo Drug Co., Ltd., Toronto, Canada 


We will be glad to send you 
clinical samples of powder 


and (or) liquid. 


Serving the Medical Profession Address 
SINCE 1868 


Borcherdt Company 

217 N. Wolcott Ave., Chicago 12, Ill. 

Gentlemen: Please send me sample of Malt Soup Extract 
(CQ Powder © Liquid) and literature. 
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forestall the 
epileptic 


Fear of seizures, parental attitudes and social rejec- 
tion all threaten the epileptic child. Brain damage 
or the abnormal discharge itself may provoke psy- 
chic disorders. 

Better control of seizures and better understanding 
by parents before a child starts school may prevent 
the development of an epileptic personality. 


Highly effective: In most types of seizures, espe- 
cially major motor seizures, MEBARAL is one of the 
safest anticonvulsants for children. This 


learning capacity. 


per sonality antiepileptic does not tend to lower 


Unsurpassed safety: Mebaral is not likely to cause 
hyperactivity in young children. Toxic reactions or 
ill effects from it are rare. 

MEBROIN,’ combining Mebaral and diphenylhy- 


dantoin, is synergistic — and side effects are infrequent. 
Each relatively tasteless Mebroin tablet contains 90 


mg. Mebaral and 60 mg. diphenylhydantoin. Mebroin 
brings maximal control of seizures with minimal 
toxicity. 

Mebaral dosage: CHILDREN under 5 years, from %4 
to ’% grain three or four times daily; over 5 years, 
from 2 to 1 grain three or four times daily. ADULTS, 
from 6 to 9 grains daily. 


Mebroin dosage: CHILDREN under 6 years, 2 tablet 
once or twice daily; over 6 years, 1 tablet two or three 
times daily. ADULTS, 1 or 2 tablets three times daily 
(average dosage). 


For epilepsy at any age 


MEBARAL 


Supplied: MEBARAL tasteless tablets of 200 mg. (3 
grains), 100 mg. (1% grains), 50 mg. (% grain), 32 mg. 
(% grain). Bottles of 100. 


MEBROIN virtually tasteless tablets. Bottles of 100. 


(|,)nthoop LABORATORIES NEW YORK 18, N. Y. 


Mebaral (brand of mephobarbital) and Mebroin, trademarks reg. U. S. Pat. Off. 
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